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ABSTRACT : 


PROBLEM TO BE SOLVED: To prevent an attenuation force from declining rapidly until 
the discharge of storage battery elements temiinates by applying a high voltage derived 
from the storage battery elements in the countermeasuring part against a failure of a 
power supply source after switching wire connections in case of a failure of a battery, and 
also by applying, to a shock absorber, a voltage generated corresponding to a 
voltage-requiring signal fronrra controller in case that a battery, which is a power supply 
source generating an applied voltage to the shock absorber, works normally. 

SOLUTION: In case that a battery 32 works normally, a voltage, corresponding to a 
voltage-requiring signal from a controller 31 , is generated in the output side of a rectifier 
circuit 38, and is applied to a shock absorber 1 via a line change-over device 41 . A 
charge/ discharge device 47 for an auxiliary power supply source is equipped with storage 
battery elements, and Is charged In advance to a high voltage. In case of a failure of the > 
battery 32, wire connections in the line change-over device 41 are switched, and the 
voltage from the charge/discharge device 47 for an auxiliary power supply source is 
applied to the shock absorber 1 . Therefore, an attenuation force can be prevented from 
decreasing rapidly until the discharge of the storage battery elements terminates. Also, as 
a high voltage is applied by the storage battery elements, an electrode-sticking 
phenomenon of dispersed particles does not vanish after the end of the discharge, to 
thereby prevent the attenuation force from declining. 
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(57)[ABSTRACT OF THE DISCLOSURE] 


n [SUBJECT OF THE INVENTION] 

V^M(DWM.^^^Mi^MMB.^ In conventional electroviscous-fluid utilization 

^fiM^WX^ii^ ^Mlt^^iZ buffer power supply device, when required 

Pi h^^<DW^SX'y<y'r y t^hWf voltage Is no longer supplied from battery by a 

W(DW.J±.t'^^^^^titi:< t^:^tc certain cause during vehicles run, applied 

> MW^^(D^MMJ£:A^^M^ voltage to buffer decreases rapidly, there was a 

Mb^ ^m:flt>MM<i^i&Tl^X problem that damping force declined rapidly 

M^7±.ia^i^ ti:^t\^^o ?^M^ and became run top danger. 

IMIk^Wt] [PROBLEM TO BE SOLVED] 

y<'yr-]} 3 2 iO^IE^CDPflfi^ While battery 32 is normal, voltage according to 

=iy h^ — y 3 lt^(!:>(DMS.^ voltage request signal from controller 31 is 

i^it-^-<t^l^^CtcW,S.t>W0.^^ generated at output side of rectifier circuit 38, 

3 8 cotH;'3t'J{c:i^$ix, rtb this is impressed to buffer 1 through line 

t^y^ yW^^ 4 1 LXW. selector 41 . 

Sj^I iCL^Jp^HTV^-So ffil^] Charge-and-discharge device 47 for auxiliary 

mWsm%W^M^4: 7 {zi-iWMm power is equipped with 

^^M(K.Xio^ ^ 'J'f^miMEt.liZ. accumulation-of-electricity element, and it 

^MLXid < o y'^y'T ]) 3 2t> charges to high voltage beforehand. 
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-^^-t^t. l^W^^^ 1 A failure of battery 32 switches wiring 
(DUi^M^t^W^^K^h^, ffi connection of line selector 41, voltage from 
^WM^^%tkM^4 7 i^h(DM charge-and-discharge device 47 for auxiliary 
JdE 1 (C ^ S o ^ power is impressed to buffer 1 . 

o"C. #^^^-;S^J^fl:L/^:b5 Therefore, it can prevent that damping force 
S"^f±. i^^:^;i^^i^i"50Sr decreases rapidly until 

^^-t/b^tt^mM^o ^^c^ accumulation-of-electricity element finishes 
S€^^{-ct *9 MM&t^^M ^ discharging. 

ti^(DX\ Moreover, high voltage is impressed by 

®®@#^^;6^f^3^-l^:T> accumulation-of-electricity element. 

:h(Dj^Tt^^^t^i^^o Therefore, electrode adhesion phenomenon of 

dispersed particle does not lose after discharge, 
but it prevents decline of damping force. 



1 -buffer 

30- DC-voltage generator circuit 

31 - controller 

31- > voltage request signal-> 35 

32- battery 

33- main switch 
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34-regulator 

Core cximmand voltage exchange circuit of 35- 

36- DC/AC inverter 

37- trans 

38- rectifier circuit 
38-main line- 41 

38- Charging line- 47 

39- ignition switch 

40- auxiliary battery 

41 - line selector 

41 - Auxiliary line— 47 

42- power-sources fault-detection device 

43- false failure signal generator 

44- auxiliary power charging signal generator 
44 — > auxiliary power charging signal->47 
46-OR circuit 

Charge-and-discharge device for 47-auxiliary power 


[CLAIMS] 


Iff 1 1 


[CLAIM 1] 

Electroviscous-fluid utilization buffer power 
supply device which supplies voltage impressed 
to electroviscous fluid in order to change the 
damping-force characteristics of buffer of 
having utilized electroviscous fluid, controller 
which generates voltage request signal which 
requires generating of applied voltage required 
in order to acquire desired damping-force 
characteristics, dC-voltage generator circuit 
which generates DC voltage which should be 
impressed to buffer according to said voltage 
request signal, battery which supplies voltage to 
said DC-voltage generator circuit when ignition 
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switch is switched on, and power-source failure 
management section which impresses voltage 
to buffer instead of said DC-voltage generator 
circuit when this battery fails, and auxiliary 
battery which supplies operating voltage of this 
power-source failure management section 
when said battery fails were equipped. 


Iff ^1121 

--com i t9 wmmm^ 
(D%mw±^mti L#5m 1 (D 

x<omi(Dm^mmtcn. mm 

J: 19 m 2 (Dm^mmtzimutsc 


[CLAIM 2] 

Electroviscous-fluid utilization buffer power 
supply device of Claim 1 wherein power-source 
failure management section comprises 
power-source fault-detection device which 
detects that output voltage of battery declined 
from fixed value, and power-source failure 
signal is generated, accumulation-of-electricity 
element which it charges with output voltage of 
DC-voltage generator circuit, 

charge-and-discharge device for auxiliary 
power which has 1st switch means which may 
output charging voltage of this 
accumulation-of-electricity element by switch by 
the side of ON, line selector which switches 
whether DC-voltage generator circuit Is 
connected to buffer, or this 
charge-and-discharge device for auxiliary 
power is connected to buffer, an auxiliary power 
charging signal generator in which only 1st 
predetermined time, from standup time of 
ignition switch output signal, commands voltage 
which should be generated in said DC-voltage 
generator circuit, 

tums OFF said 1st switch means, and 
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Wit-^^^^'t^^iSL^Wit-^ generates auxiliary power charging signal, 

^^^ts mt^MMM^iB^^ standup time and fall time of ignition switch 

tziimtZ^U^^it^-t^^^ L output signal, false failure signal generator with 

tc^, mti^^WM^%WcM^ which only 2nd predetermined time generates 

^W^l^i^^^^^^^O y4 false failure signal, when said power-source 

^^^{^^t'^^^'^S O R11IS& failure signal or said false failure signal occurs, 

tt'^h]^^^ t ^^Wlt'i'^W it constitutes from OR circuit which emits signal 

to line selector so that said 

W^^WMMWo charge-and-discharge device for auxiliary 

power may be connected to buffer. 

itmms] [CLAIM 3] 

J>R9 UfciM^J Electroviscous-fluid utilization buffer power 

^tfcfc supply device which supplies voltage impressed 

^^fi!^l4^^tcR]Jp-f 5^J±^ to electroviscous fluid in order to change the 

^ft^-t^M^^^'l^Mi^^^l^MW damping-force characteristics of buffer of 

"^SM^^t^^joV^T^ having utilized electroviscous fluid, comprising 

fc&fditi^^^Sl a controller which generates polar change-over 

^0MJE«3O^^^^^i"5^J±g signal which sv/itches the polarity of voltage 

^iB-^}oXXJ^^^tlliMJ±(D^'\t request signal which requires generating of 

*9 ^x.S®'t4^^{f -^i: ^ applied voltage required in order to acquire 

h ^ — "y t ^ tuts desired damping-force characteristics, and this 

®;i±M^{g-^}^^&l^x ^Sltfffvi applied voltage, a DC-voltage generator circuit 

^M't^^^MMZ^^^'t^ which generates DC voltage which should be 

W,MM&^^Wi^ts ^ impressed to buffer according to said voltage 

i/ 3 l/::^^ y^t^:^^^ titcf^ request signal, a battery which supplies voltage 

(cSui2iE;Sgfl;EE^^III8S{ca;j± to said DC-voltage generator circuit when 

^^^'f'^^^^yy^]} MMl^ ignition switch is switched on, a polar selector 

(DA:hM{^^^^iy. tuffi^tt which is connected to input side of buffer and 

^^jf -^{c J: t9 A;^®EEt7)#|4 switches the polarity of input voltage with said 

m polar change-over signal, a power-source 

fS/"^ y failure management section which impresses 

tSi£»^lli±^^[II£&(c:{-^t:)o the same polar voltage as voltage impressed to 

^^^mi^W^i^li^^M^ buffer instead of said DC-voltage generator 

tiX\/^tcM&t\plZ^^(DM& circuit just before failure when said battery 

^^iJUir^WMtkMMifit^t^ failed, and an auxiliary battery which supplies 
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mti^^^yr]) t'^'^^LtzMn'i^ operating voltage of this power-source failure 

^WMs^^Mi^^(OW}i^Mf£ ^ management section when said battery fails. 

mmmnmrnmrnMo 

[If3^^4] [CLAIM 4] 

WMtk^Mfii^^Ti^^ ^'^ly'rV Electroviscous-fluid utilization buffer power 

<Dlii:h^EEi^W^iUX^^T\^ supply device of Claim 3 comprising a 

tc:i t ^^tiiLXMM^^im-^' power-source fault-detection device In which 

^^^ir^MW^'^^^tHi^t. power-source failure management section 

mtiM,WMB^liiit-^t^^X:t}^ detects that output voltage of battery declined 

titc^lt^y h ^-^^^^^(DW^ from fixed value, and power-source failure 

-y^LX^ti^ signal is generated, a polar change-over 

ttJ;^L. mtiWMtk^^lhit'^ signal-control device which latches polar 

/6^A:^^^xT5(5i^iV>^fJBuia=' change-over signal from controller, outputs it 

y h^~yt''h<D^^-^^im'^ when said power-source fault-detection signal 

^^(D^^iii:t}iri}^^^1^in is input, and outputs polar change-over signal 

-^^J14P:g5ir. iK»f£®J±^^IlIS& from said controller as it is when said 

(Dtii:flMf±X%M^ti^WM^ power-source fault-detection signal is not input, 

^<t. :tl^M^(DW^^^fi^^ a charge-and-discharge device for auxiliary 

^^WM^^(D%MMJ±^{h^ power which has accumulation-of-electricity 

II 1(D:^^ y t ^ element which it charges with output voltage of 

^'t^^^MW.^^Mc^^t. DC-voltage generator circuit, and 1st switch 

lulBiEiJK^JE^^IIIg&^^ltt'^ means which may output charging voltage of 

^^{^^j^i" ^ffil^ftM this accumulation-of-electricity element by 

^%WcM^^®i^W^^it^iM^ switch by the side of ON, a line selector which 

i~'5;0^S:^*9^x.S9>r ^'^^ switches whether said DC-voltage generator 

4 ^ ^ y ^ V yf' circuit is connected to polar selector, or this 

(±l;^{s-i-^^3A'^±;5^ ^9 B^.'^cfc ^ charge-and-discharge device for auxiliary 

111 ^E^f:^B^^^:^c{t^ fjlSE^iD power is connected to polar selector, an 

W±M^^%\z,'^^^^^Wi£ auxiliary power charging signal generator in 

^if^LJ.otijt£|| 1 7 which only 1st predetermined time, from 

standup time of ignition switch output 

%M%'k%^'f^Wi^%M3t%, signal,commands voltage which should be 

jf^^^^^r^ 4 ^^y'iy^ >' generated in said DC-voltage generator circuit 
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y'f-tii:hiB^^(D\Lh±t^^ turns OFF said 1st switch means, and 

^/^toXXfiLhTt^^^MsX^ generates auxiliary power charging signal, a 

^2(DWf'^^f^tci1^^&.tk,WiB false failure signal generator with which only 

■^^^^-t^^Utk^it'^'^^ 2nd predetermined time generates false failure 

^ t > mtiWMM^it-^-i^tcii signal from standup time and fall time of ignition 

m^^U^^im-^i^^^ bfc switch output signal, and an OR circuit which 

mtiM^WMF^%WcWi^^ emits a signal to said line selector so that said 

^Stt-Sl^^{^^i^i"S<t 9iut2 charge-and-discharge device for auxiliary 

y ^ >^^^^l^{c{t-^^^-t"5 O power may be connected to polar selector when 

^^%}it^h^^^}i^W^}i said power-source failure signal or said false 

3 teit<^®^*Ate»f£ failure signal occurs. 

IffMsl [CLAIMS] 

%M:^^^<k^^%\\Wi\^tzMM An electroviscous-fluid utilization buffer power 

^(^WM.ti^^^^X,^tzJh\Z. supply device which supplies voltage impressed 

fl;^#614^fcf$:{cR]^jP"f"Sfl;JBE$: to electroviscous fluid in order to change the 

#t^i"SII^#A't*»S^^lJ>l)^^K damping-force characteristics of buffer of 

^^^s^^^^feV^Tx '^Wr>W< having utilized electroviscous fluid, comprising 

s;^#feSr#Sfci6^^l^^^^?^c^;'^ a controller which generates voltage request 

# $.S:tKM4<^PnJPMJ±^^^ signal which requires generating of size 

^i^^'f~Sfl;i±ic^'ff -^^^^ required in order to acquire desired 

Y'^ — 'y tutS^J± damping-force characteristics, and polar 

^^it-^iCJ^CC, WM^k^'^M applied voltage, a polarity type DC-voltage 

't'^^W^W^^^^'f^W^ generator circuit which generates DC voltage 

ttMiiL»K^l±^^IlIif&<!:^ 4 ^ which should be impressed to buffer according 

=:Ly-ys l/7s4 y^t^irl^ '^fKj to Said voltage request signal, a battery which 

fzJ^KmW^W^WMMMS£% supplies voltage to said polarity type 

^^%KWS.'^^^t'^^/<y'f DC-voltage generator circuit when ignition 

y W^^^yf^) -h^^^X^tzM switch is switched on, a power-source failure 

-a {diufSM^ttMff^^llEE^^ management section which impresses the 

HjS&fci-tt^^oT. ^5:l^i£tij(cM same polar voltage as voltage impressed to 

fj:g^{-pflJp^tbTV^fc^I±i:[Rl buffer instead of said polarity type DC-voltage 

C^tt(7)^i±^PP^)P-t" SIlMiS^c generator circuit Just before failure when this 

"^^^^h^. MlS-^'^^yx y battery failed, and auxiliary battery which 

^ \yfzM'^\^W^W^W^^^% supplies operating voltage of this power-source 
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'^S)f^fl;JBE^^ffli"'5Mft-^'^'y failure management section when said battery 
"rV t ^M^tz r t t -t fails were equipped. 


[f|5^^6] [CLAIM 6] 

W^M^y^^^t^. ^"^yy^^) Electroviscous-fluid utilization buffer power 

^^)ttl;'3ltJE^^j3'f^jttJ: ^DtSTb supply device of Claim 5 comprising a 
<!r Sr^^fcH LT^^^fef^ff power-source failure management section 

^m^'r^WimM^\^^t. comprising 

:zLl/ Y^-^'yt^ h(OW±W:^\t power-source fault-detection device which 

-^{c^^tbSllttjt-^^^^I detects that output voltage of battery declined 

L. W.Wi^^(O^MW±<DW^ from fixed value, and power-source failure 

^l^tB Lf^3^"f S^:<]P^EE@tt signal is generated, applied-voltage polarity 

^^M%&^^%^ retainer which monitors polar signal included in 

^t^h<0]i^ti^^ MW^^^^ voltage request signal from controller, and 

fl;JE^:^[HjS&;65ftj±M^{t-^-^ detects and maintains the polarity of applied 

S:ltT;6^?)^^^tt7tSJBE^^ voltage to buffer, delay device outputted as a 

^'t"S^'T?{c^-f"2)B^r^i:[^C polar change-over signal which will delay only 

^r^lfciftii^ W^^^\t the same time as necessary time by the time it 

^-t \^X\^:)iir^M'^^t^ m generates voltage required in output from this 

t^W^^'^W^^l^it^t^Xti^ti applied-voltage polarity retainer after polarity 

tc^\t,mWM'^^'h^h(D®,^^ type DC-voltage generator circuit received 

^{g-^^^ LT-^rt^/^ttJ;^ voltage request signal, polar change-over 

wi^Wl^'MW^\^\n^rt^X signal-control device which latches polar 

;^ ^ti/"C5(t>iv^B${4Sfjf23^j^§^ change-over signal from said delay device, 

■b^h<oW^^W(n'^^^<D^'^ outputs It when said power-source 

\i^t!'^^U'\^^^\t^'U"^^ fault-detection signal is input, and outputs polar 

t ^ mf^^W^^^MMWi^^ change-over signal from said delay device as it 

[HlS&Otij;^l®J!±'C3S^$ix5S is when said power-source fault-detection 

WM^t^ :t>'%^(0^^'^7L signal is not input, accumulation-of-electricity 

J: ^9 Wi^MM^(0%%MJ±^ element in which it charges with output voltage 

of said polarity type DC-voltage generator 

fUEfeli^^jt-f-^y^^P^/O^ circuit, 1st switch means which may output 

h(Om^^Mt%^\^^^B\Un charging voltage of this 

^ii^ilS^liJEE^^lHlJ&O ttS;^ accumulation-of-electricity element by switch by 


11/6/2003 


10/70 


(C) DERWENT 


OERWENT 


MJ± t W\ C>(Stt^7)^J±;J> til;/? U the side of ON, charge-and-discharge device for 

#S J: 5^^^x.^tiSl^2 (7) auxiliary power which has 2nd switch means 

y^^Wit^^'thWi^'^ switched so that output voltage of said polarity 

W^^^liCM.^ t X mjfSN^tt^ type DC-voltage generator circuit and the same 

ii[»fcMJ±^^lHlif&^M®^{-^ polar voltage may output with polar 

^^^WMM change-over signal from said polar change-over 

^^J^Sj^(cMi^i~5*^^^*9 signal-control device, line selector which 

>'^^^t^ ^ switches whether said polarity type DC-voltage 

yi/B v'f)^ti^^(r>tL generator circuit is connected to buffer, or this 

^iLl)^ ^ ^v'S cfc ^9 1^ 1 co^^^ charge-and-discharge device for auxiliary 

m^MW^WMMW±^ power is connected to buffer, auxiliary power 

%^^%\z.^^'f^^W±BOJ charging signal generator which auxiliary power 

^'tt^rif^b-EotijISH 1 c^;:^ charging signal with which only 1st 

4 yf'^^^^:ty\:i't^W^M predetermined time commands voltage and 

W.%MiB^^^^^i' ^^^WM^ polarity which should be generated in said 

%W.it-^^^^t^ ^ ^^vl/ polarity type DC-voltage generator circuit, and 

3 V7s^ v'^>iixti^%(r>\Lh}z. turns OFF said 1st switch means from standup 

t^^'^^^X.'lItLhyt^^'^^ time of ignition switch output signal is 

cfc ^%2(DW%^fiift\^W&.^ generated, from time of ignition switch output 

l^it-^^^^-f 6Mlgi^fi:l^{t-^ signal standup time and fall false failure signal 

m^W^M^^^^ generator with which only 2nd predetermined 

fcf±tfjt2liilii^^{g-^75^^^L time generates false failure signal, OR circuit 

tfjtBffiftSMy^^teJ^cS^ which emits signal to line selector so that said 

ct 5 >' charge-and-discharge device for auxiliary 

^^:^fC>ft^^^i^50R|Hlg& power may be connected to buffer when said 

i t^hlSi^ ^ h ^^ti[i:"t"6ft power-source failure signal or said false failure 

im. 5 %m.(r>n%%m^mm signal occurs, 

\m^(ouwmm\ [detailed description of the 

INVENTION] 


I 0 0 0 1 1 [0001] 

\W^(Om^^W^^j^W\ [TECHNICAL FIELD OF THE INVENTION] 
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^^^Mii. M^^^Mi^^M^ This invention relates to electroviscous-fluid 

LfcMWj^li^i^WiMW.^^^^ir utilization buffer power supply device which 

?)M^^ikMW'^^\^M.W^MM^ supplies action power source to buffer using 

'^Wi^^'t^ h<DX'h^o electroviscous fluid. 


[0 0 0 2] 


[0002] 


m±-r^o t<Dfcib. M.7!)>i1r±. 
179270 ^■<cimt)>h^o)o 


[PRIOR ART] 

(Buffer using electroviscous fluid) 

There are some which utilized electroviscous 

fluid as a working fluid In buffer utilized for 

automobile. 

Electroviscous fluid is fluid from which apparent 
consistency varies, when electrical field 
impressed to it is changed. 
If impression electrical field is increased, 
relation between dispersed particles in 
electroviscous fluid will become firm, yield 
stress increases. 

Therefore, consistency of apparent and 
electroviscous fluid came (as reference about 
electroviscous fluid, there is 
Unexamined-Japanese-Patent No. 5-179270) 
to have increased. 


[0 0 0 3] 


[0003] 

Since buffer is apparatus for generating 
damping force which attenuates impulse force 
received from others, it is set to various 
apparatus, it is used for location he wants to 
relieve impact. 

When running intense road surface of impact, 
buffer utilized for suspension of automobile 
generates large damping force, in order to 
improve comfortable riding, when running road 
surface with less impact, it is desirable for small 
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^^lcH/h^fj:WL^:h^^^'t damping force to be made to be generated. 

5 J: 9 {^^tbTV^6<7)75^M^ L That is, what can adjust damping force 
V\ SP"^^ ^tTi'SS&®©)K^ according to situation of road surface it runs etc. 
m::-}t^CXUntltmWX-^?> is desirable. 

t><^/6^M^ bv\ ifW]Mi^t b In buffer using electroviscous fluid as a working 

XW.^^^W,i^^^\^^tcMW^ fluid, damping force can be adjusted by 

"Cfi. S&®^^^^J1^{C^S CTRIAP changing impression electrical field according to 

^#^^x.S r ct *9 . MS road-surface situation etc. 

:fl^MW'f'^ ^ ti^tiiM^(0 Therefore, it is suitable buffer for suspension of 

X\ ^m^O-^^^^yi^Bl^l^ automobile. 

[000 41 [0004] 

121 7 fi, l;^*itt»fcfls:fiJfficD^ FIG 7 is a figure which shows buffer of 

m^^Tjk-^^-Tsh^o # electroviscous-fluid utilization. 

^(cov^TIJi^"f'So 1^ 7 izio First, composition is demonstrated. 

v>r . 1 f±M®^. 2 fi t:';^ h In FIG 7. 1 is buffer, 2 is piston rod, 3 is sealant, 

>' p :7 3 (4i/— , 4 A 4A is up housing, 4B is central part housing, 4C 

li^U^^^yiyly^^ 4B{4^'^ is lower housing, 4 C-s1 are attachment 

/^!>v^^^^\ 4 CUTpP^^'^S/ sections, 5A is up electrode-holder section, 5B 

4 C — 1 f4^#^x 5 A is lower electrode-holder section, 6 is electrode 

{^±§15^/^:$^'^^. 5Bf4TpP cylindrical, 7 is communicating hole, 8 is 

7)n/V^^— 6^±M1®R^i^ 7 electrode terminal part, 9 is cylinder, 10 is 

f±ji^ii?L> 8 HS^S^pPx 9 electrode terminal part, 10-1 is contactor, 11 is 

iiiy]) l^y^ 1 oaWM^^"^. cylinder top chamber, 12 is interval for control, 

10—1 fi^tt^x 1 1 Hv^y 13 is piston, 14 is communication path, 15 is 

>'^±^x 1 2 {iSO^fflP^Rix check valve, 16 is bottom chamber of cylinder, 

1 3f4fc';^ hly.l 4(43SiigS, 17 is reservoir, 17-1 is gas chamber, 18 is 

1 5 {4f-:n y 1 6 f± sealant, 19 is communicating hole, 20 is check 

y >'^T^^ 1 7 }± y valve, 21 is communication path. 

17 - m^i^^. 1 sn-y— 

1 9 {4igii?L. 2 0 tt^ 
z^^y^ / VV^, 2 1 MiiSg-e 

6 -So 

[0 0 0 5] [0005] 
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Housing is made from electro conductive 
material, it comprises up housing 4A, central 
part housing 4B, and lower housing 4C, lower 
part of cylinder 9 is supported by lower housing 
4C, upper part is supported by up housing 4A. 
Interval 12 for control Is partitioned off in outer 
side of cylinder 9, and it arranges electrode 
cylinder 6. 

Electrode cylinder 6 is supported by cylinder 9 
by up electrode-holder section 5A which is 
made of insulating material, and lower 
electrode-holder section 5B. 
Gap between outer circumferential surface of 
electrode cylinder 6 and each housing is utilized 
as reservoir 17 in which electroviscous fluid 
which is working fluid is stored. 
Electroviscous fluid collects on lower part of 
reservoir 17. 

However, in top [ liquid surface / the ], gases, 

such as air, collect. 

That will be called gas chamber 17-1. 


[0 0 0 61 


[0006] 

Into cylinder 9, piston 13 connected with piston 
rod 2 is inserted. 

Side face of piston 13 arranges sealant 18, 
cylinder top chamber 11 which is chamber 
above piston 13, and bottom chamber 16 of 
cylinder which is lower chamber are divided 
fluid-tightly. 

Check valve 15 is provided in part which faces 
bottom chamber 16 of cylinder among parts of 
piston 13, in piston 13, communication path 14 
which passes to cylinder top chamber 11 from 
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^tt hti. t^:^ h >' 1 3 fHltZit, this check valve 15 is provided. 

y ^ y<jl^y 1 5f)>hiy]) Check valve 15, it is valve made to flow only the 

>^^±^ 1 1 1 direction (the direction of arrow head C) of from 

4:t^Wii htiX\/^^o "f^v^ bottom chamber 1 6 of cylinder communication 

1 5 y :^^T^ 1 path 14. 
6;ii^e)»iiS&l 4-^(7);^lRl 

[0 0 0 7] [0007] 

TpR^'^ v^>':/4 CO$155>^^ 9 Check valve 20 is provided in part which faces 

v- y >'^T^ 1 6 ^^ip^ bottom chamber 16 of cylinder among parts of 

^\z\t^:3Ly ^ /"^fvy^ 2 Qt^WL lower housing 4C, in lower housing 4C, 

tt?>tL, Tp[5^^^ v^>'^4 CF^ communication path 21 which passes to 

tcf±, ^^m. y ^/^/V7^2 0;{i^ reservoir 17 from this check valve 20 is 

h V 1 7 {cii-f provided. 

2 1 t^Wiii tbT V ^ So 5/ Check valve 20 is valve made to flow only in the 

^ y^/uzf 2 0 iSiiSS 2 1 direction (the direction of arrow head D) from 

^>y:x^T^l 6 ^(D^\^ communication path 2 cylinder bottom chamber 

(^^D(D1j\^) (D^mU^^ 16. 

^y'<ji^y^'X:h^o ^fc^ Moreover, communicating hole 7 which passes 

^ 9 (Di^iliJIiiCfi, i^Vy^^ to interval 12 for control from cylinder top 

±^1 l/5^?>^JMrp1|5il 2-^ chamber 11 is provided in up side wall of 

ii"f 5jSii?L7 75^ixtt M cylinder 9, communicating hole 19 which 

®R1^6(DTSi5fty^f^fix passes to reservoir 17 from interval 12 for 

F^fMMl 2t>hV -f—^^l 7 ^ control is provided in lower side wall of 

oiTSitiiJLl 9tmifhtiX electrode cylinder 6. 

[0 0 0 8] [0008] 

i^W]lMPf t LXCDM'^^i'^^i^ Electroviscous fluid as a working fluid is filled by 

It. ly^JyVT'^l 6, iiiiSS one part of reservoir 17 while it is filled by 

14, >^y y^±^ 1 1 , bottom chamber 16 of cylinder, communication 

1 2 , 2 1 {cmtc path 14, cylinder top chamber 11, interval 12 for 

^ti^t y if — 1 7(D control, and communication path 21 . 

—^izMtc^ti^o WMt^h(D Electric wire (not shown) from power source is 
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flii^ ([ll;^-&-f ) {±^ W.®^^ connected to electrode terminal part 8 and 

^8t m^i^^^ lot {cMJ^ electrode terminal part 10. 

^ti^o ifhhOi^^^^lEW^ Which terminal part is not cared about as 

fc^V^HAISi: LT^^^t^^c^V^ positive electrode or a negative plate. 

t^^. —^&^iZliM®^^^l 0 However, generally, electrode terminal part 10 

d^m, S^iS^pRS^s^^^ is made into positive electrode, and let 

^ ti^o WMi^^^ 1 0 fi> electrode terminal part 8 be negative plate. 

^i^y^l::mi1^htitcyZlcBW^ Electrode terminal part 10 is attached to hole 

^^^^ opened by housing through insulating material, 

^^^1 0-l{cr^11Rlf 6 it contacts in electro conductive in electrode 

{c^imStKC^toUTV^So M cylinders by contactor 10-1. 

iES^p|5 8 iis ^^^iyy-y^ ^ii D Conductive connection of the electrode terminal 

Tv-y >^^9 {vi^H^^^tbt part 8 is carried out to cylinder 9 through 

V^So t^oT. mm^^^St housing. 

S^iES^ 1 0 {-^BE^i^PnAP^ Therefore, if voltage is impressed to electrode 

ti^t^ fl;^lRlti 6 tZ^V terminal part 8 and electrode terminal part 10, 

9 t(Df^^ «9$!l^fflF^Rt 1 voltage will be impressed in the thickness 

2(DW-^:^\^i^MJ±t^^'bU^ti direction of interval 12 for stuffing control 

^^tiZf£^o It 1 2 between electrode cylinder 6 and cylinder 9. 

^^^^'TrP^^O ^tiS'8;J±;5^:fe'C if voltage impressed by sandwiching interval 12 

htll^h^lit\ ^(Df^lzh^ for control is size, as for a certain degree, 

M%'^^'\^Mi^(D^Mi±(D'J^^& apparent consistency of electroviscous fluid 

tiiXi^^ti^o which exists between them will be made into 

size. 

[000 9] [0009] 

t^oT. WMi^^^StWMi^ Therefore, the more it can impress major 

1 0 t(DWzi^^fj:W.f£t> voltage between electrode terminal part 8 and 

^Mtii^til^lii^^Ut\ electrode terminal part 10, the more variable 

L#S^^^;^<7) pI^f|)S width of damping force which may be generated 

fi;^ i: i^cf So ^ (DW± with buffer constitutes size, 

fl, y if— 1 7 ^?F^^i~6f^ However, this voltage is impressed equally also 

MM. (ffilSRif 6 i^^r^v^v^ between both-sides walls (electrode cylindrical 

4 A, 4B, 4C) r^{::t>^L 6 and Housings 4A, 4B, and 4C) which form 

< fni D $ 5 o reservoir 1 7. 
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[0010] 

Next, operation is demonstrated. 

(1) Operation in case (at the time of 

compression) of piston 13 descending 

If piston 13 tends to descend, pressure exerted 

on check valve 15 will increase from bottom 

chamber 16 side of cylinder. 

Therefore, electroviscous fluid of bottom 

chamber 16 of cylinder passes along check 

valve 15 and communication path 14, and flows 

into cylinder top chamber 11. 

On the other hand, check valve 20 is also 

pressured from bottom chamber 16 side of 

cylinder. 

However, since flow from bottom chamber 16 of 
cylinder to the direction of communication path 
21 blocks check valve 20, electroviscous fluid 
does not flow into communication path 21 . 


[0 0 1 1 1 

1 2{CA«9. -t 


r ^mu Lxmmji 1 9 j: ^9 y 

h^l ^<DTm^^\.X:k^ts: 

^^:htf£^x\m'r^o 


[0011] 

Electroviscous fluid is pushed away by only 
volume increment of piston rod 2 which 
descends, it goes into interval 12 for control 
through communicating hole 7, that is flowed, 
and it flows into reservoir 17 from 
communicating hole 19. 

In that case, if electrical field cunrently 
impressed to interval 12 for control is size, 
apparent consistency of electroviscous fluid is 
also large next door, interval 12 for control is not 
flowed easily. 

To lowering of piston 13, this constitutes major 
resistance force and acts. 
It becomes stuffing and major damping force 
and acts. 

Conversely, if impression electrical field is 
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M^#Att»^f$:HfSiJ^ffiF^|5t 1 2 smallness, apparent consistency will constitute 
^^^(ciii^fEi"-5 ^ t ;5^ttJ5J5x smallness, electroviscous fluid can flow interval 
MM:tli'iA^t ^l^o 12 for control easily, damping force constitutes 

smallness. 


[0 0 121 

(2) h'T^V^l 3;jS±#-t-S 

mmmmi. iiii?L7^iio 

y<jvy' 1 5 (DU^X^ii. 


[0012] 

(2) Operation in case piston 13 raises (at the 
time of elongation) 

If piston 13 tends to raise, since volume of 
cylinder top ctiamber 11 will be made into 
smallness, electroviscous fluid in it goes into 
interval 12 for control through communicating 
hole 7, flows that, and flows into reservoir 17 
from communicating hole 19. 
In part of check valve 15, electroviscous fluid 
tends to flow out of communication path 14 
toward bottom chamber 16 of cylinder. 
However, since this direction is the blocking 
direction of check valve 1 5, it does not flow out. 


[0 0 13] 

/vy2 0(cfi^3iD<z);^ip]{cjE 

V 1 7 (Dm^'^'\^mi=if- 

2 0 ^iio X'yU y^T 

^16 izmtizt^o ^(Dm-^-h. 
t";^ h^i d^mt^-rtiim-r 

m -r 5 m# ^ ^ ^ 5 r ^ {c i 


[0013] 

On the other hand, as for volume of bottom 
chamber 16 of cylinder, since it increases, 
pressure is applied to check valve 20 in the 
direction of arrow head D. 
Since check valve 20 can be passed in this 
direction, electroviscous fluid of reservoir 17 
flows into bottom chamber 16 of cylinder 
through communication path 21 and check 
valve 20 in order to bury increment of volume. 
Damping force with respect to power of moving 
piston 13 also in this case can be adjusted by 
changing electrical field impressed to interval 12 
for control. 
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mi M^^^^Mi^^^^l^ FIG 10 is a figure which shows the 

LtcMW^(OML^:h^'\^^7skir damping-force characteristics of buffer of 

la^rfe 6o W&ii 1:°:^ h >'iSS having utilized electroviscous fluid. 

!9 X IE;^fp] t:'>^ h yWXJ^ Horizontal axis is piston speed. 

M, hl^^^Mt Normal direction is made to be piston 

LTV^So J^ttfi^i^fe^tiSi^ elongation side, and, in the negative direction, 

M:hVh ^ . ft?^ a 1 M'M piston shrinkage side. 

l^f^M 1 2 }c:®|?'^;5^t^cfV>:lr Ordinate is a damping force generated. 

(PP JO'^JBEi^ p (7)^^) (7)# Curved ai expresses characteristics when not 

'14 ^^L^ ft^a2fiN ^ applying electrical field to interval 12 for control 

ti^Mci^<DM^^^tlUl.fc'^'a (in the case of applied-voltage zero), curve az 

^0#tt^^LTV^So expresses characteristics at the time of 

tfb^r^<^i£fft:^lRl6D:S$ (lljtf' impressing the greatest electrical field to 

(D^WKX*m-r&^) ii. mm accept. 

;^(7)pr^|Bia^^LTV^So 31 The length (length expressed with anrow head K 

iJUM^^^:^^^ }c J: *9 . r in figure) of the direction of ordinate between 

(D^WX^^m::t]^^Mi^^K.^ these curves shows the variable range of 

Cl t t^tiiMho damping force. 

By changing impression electrical field, 
damping force is as desired changeable in this 
range. 

[0 0 15] [0015] 

(%M<DMM.^^*\^Mi^^^\^MW (Conventional electroviscous-fluid utilization 

^WMMW) El 8 ft. "^^(DM buffer power supply device) 

mk'l^^Mmmm^mWMU fig. 8 is a figure which shows convenfional 

^TT^-trnxh^o f^-^fiEl7<7) electroviscous-fluid utilization buffer power 

tt7){c>^J^;L. 3 0 (±iE»f£l;j± supply device. 

3 lH^:^hP--y. Code corresponds to thing of FIG. 7, 30 is 

3 2 \iy< y'rV^ 3 3 f±p^ ^ >- DC-voltage generator circuit, 31 is controller, 32 

y'f^s 3 4 u-^zn. is battery, 33 is main switch, 34 is regulator, 35 

3 5fiP^lfI5it^fl;j±^^(Hlg&, is internal command voltage-transduction 

3 6f±DC/AC-f >'y<~^^ circuit, 36 is DC/AC inverter, 37 is trans, 38 is 
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3 Hihvy^^ 38 fiS^HI rectifier circuit, 39 is ignition switch. 

3 9it4 ^^yi^3 y:^^ DC-voltage generator circuit 30 comprises 

y^'CfcSo internal command voltage-transduction circuit 

3 0 {±. 'hU^^W.fE^^^^ 35, DC/AC inverter 36, trans 37, and rectifier 

3 5, DC/AC^>/^— i^' 3 circuit 38. 

6 , h 7 3 7 Rxmm^^ 

3 8{cJ:«5«fig$tL5o 


[0 0 16] 

3 3-li>iry^^^ /<2/xy 3 2 
■h^h(r)W±.1fi ^=¥^ 3 4 

1 {4 3 ^ t° 3. - 6<] $ 

3 5(C^^$iJ:6-<#mj±^m 
5„ 3 4(4, /^-y 


[0016] 

If ignition switch 39 is switched on, main switch 

33 will be switched on, voltage from battery 32 

is supplied to regulator 34. 

Controller 31 is comprised in computer, it is 

controller which performs control to which 

damping-force characteristics are changed 

based on various kinds of vehicles infomiation 

(information about operation, running status, 

etc.) which is not illustrated. 

By controller 31, voltage request signal which 

commands voltage which internal command 

voltage-transduction circuit 35 should be made 

to generate is generated. 

Regulator 34 fixes voltage input from battery 32. 


[0 0 171 

rtl35it^«JE^^(IlS§ 3 5 {4, 

■=il/\- p — 7 3 1 t^h(DWi±M: 

3 6 (4, n%^^m£wm^% 

«^t. V'7y7.3 1\%^<D 


[0017] 

Internal command voltage-transduction circuit 
35 generates DC voltage which is proportional 
to voltage request signal from controller 31. 
DC/AC inverter 36 converts DC voltage from 
internal command voltage-transduction circuit 
35 into alternating voltage, trans 37 transforms 
the altemating voltage with fixed ratio of 
transformation (pressure rise), rectifier circuit 38 
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(#J±) L. fi»Sle]S&3 8{i^ converts transformed alternating voltage into 

J£Lfz^mmm:UUnj£liZ^ DC voltage. 

^i'^o ^(DXoi^ LX^^^ Thus, output voltage of generated DC-voltage 

-^htitcW-lMMfi^^^^^ 0 generator circuit 30 is impressed to electrode 

(DtatlM&t^. MWs^ 1 (DmU terminal parts 10 and 8 of buffer 1. 

iQ^Ui 0, aizmn^ti^o 

[0018] [0018] 

|3E(C3i6^:fcJ: ^ISiS^lfP It is changed into the characteristics of 

{cPniD^tb6^J±;4^;^# V^^, damping-force size, so that voltage impressed 

WLM:^X(0^'\^liC^x.hti^ to electrode terminal part is large, as already 

m 1 O0m)oU^:b^'\i^M stated (see FIG 10). 

/J^c7)t>(7)^cL/c:V^^^^C{i, Pf] Voltage request signal with which applied 

1]QMJ±t)^'^ t2 1 1£ ^ X 0 voltage constitutes zero is emitted to make 

^^iE^t^^^'thti^o ^^^^^ damping-force characteristics into the minimum 

SulSWHIif&S 8l^{;ifi. thing. 

Mi5S"t'6y'clj"X?fii^c^ < X In addition, it not only rectifies, but in said 

(DMJ± <t *9 y zf/i^^^^ Lfc rectifier circuit 38, it removes ripple from voltage 

^ . MWM^W:^^jofc^ir^ after rectification, circuit which performs 

III8&^^ftT4o < o overcurrent protection is also included. 

[0019] [0019] 

gl 9 :i(DXo ^£^M(DMW^ fig. 9 is a figure which shows signal of each 

^^WX(D^^(Dit^ioX.UW^!± part in such a conventional power supply 

(D^iti:7r^'f'^Xh^o 1^9 device, and change of voltage. 

(4) tillJE^^jt-^O^^ft:^ FIG 9 (i) shows change of voltage request 

TT^Ls 1119 (n) nf^W^^M signal, fig. 9 (ro) shows change of buffer applied 

mJE<^^{t;^:^UTV^5o lUtt voltage. 

(1, ^^irtit^f^Xh^o Each horizontal axis is time. 

Ti (DMf^i^&^B't ^ t . If time T1-T3 period is observed, in this period, 

^IcO^r^Tii. HI 9 (4) (DM voltage request signal of FIG 9 (i) will vary to 

l±^^if^f4IE^tt'CV>6V^6 positive polarity and various sizes. 

(Di^^^ ^{c^itLX\/^6o t^o Therefore, buffer applied voltage is voltage 

HI 9 (n ) fc^"^ J: 9 which varies in proportion to it as shown in FIG 

mm^mwmmi. ^tn^itm 9(ro). 

LT^ibi" SSiE^k i^£o rv> If time T3-T4 period is observed, let voltage 
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request signal be zero in this period. 
Therefore, also let buffer applied voltage be 
zero. 


[00 20] [0020] 

^J:iis M%^h^Ui^P\F^<Of^^ In addition, as reference about buffer of 
^{^'^'tiiXlSkt tT(i> electroviscous-fluid utilization, there are 

^4-9 5 6 2 8-^^^, ^Wi Unexamined-Japanese-Patent No. 4-95628, 4 

2F4-258541 ^ -258541,5-164175, 6 -101738,6-10983, 6 

mW-5 - 1 6 4 1 7 5-^^^, -17401,6-241264,6-241265 grade. 

!WmW-6 - 1 0 1 7 3 8 

IB, 1 0 9 8 3#^ 

m. !^m^6-l 7 4 0 1-^4:^ 

n, #M¥6-2 4 1 2 6 4# 

^^n. #M¥6-2 4 1 2 6 5 


[00 2 1] 


[0021] 


[ 


I] 


[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

(Problem) 

However, with above-mentioned conventional 
electroviscous-fluid utilization buffer power 
supply device, when voltage is no longer 
supplied from battery by a certain cause during 
a vehicles run, applied voltage to buffer will 
become zero immediately. 
Therefore, damping force declines rapidly, there 
was problem of not being desirable, in respect 
of reservation of safety operation. 


[00 2 2] [0022] 

i?^m^<Dmm) mn.^ikMW (Explanation of proWem) 
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^\\MWi$Mm,WM^it^<yy^ V Electroviscous-fluid utilization buffer power 

3 2 ^WMst LXW^^ 1 tcPf] supply device generates voltage which should 

M-t^tM&^^^LX^^^ use battery 32 as power source and should 

i^h:^^<DJ^MX (M. SH^ impress it to buffer 1. 

(DWi^^iZ^^) ^'^y'r^) li'^h However, voltage is no longer supplied at all 

fl;iE;S^:i:< W^^ti^i < ?^iofc from battery (example, disconnection of wiring. 

U^XA^^fi%&\^t>^^^ etc.) by a certain cause. 

^tifi\i^t\i^bWMMW't^^'f Power-source failure that only very small 

^:Ltip^h^o ^(Oiio voltage is supplied may arise. 

tk^ti^^'f^t^ If such a power-source failure arises, output 

^^WM^%WMM^(D\!AtiW± voltage of electroviscous-fluid utilization buffer 

fi<^ll±if p i: ^ *9 > l power supply device will constitute zero as a 

kz.W^'ti^^M $ tb^cf < So matter of fact, voltage is no longer impressed to 

buffer 1. 

[0 0 2 3] [0023] 

%%^^^UW>\^W.^ti^^M^fh When electrical field is impressed to 

S h X ^f£fls:cfj(-^f5r uxv^St^' electroviscous fluid, dispersed particle cunrently 

W^^t^WMW^^^m^K) (|p distributed in fluid is connected between 

a^Ds ^tb{c J: ^ ^tA^±.(D%^ electrodes (connecting together), and, thereby, 

l^t^i^tfl^ ^ ^mtit^i^tf^ apparent consistency is large next door, 

oTV^St^^^^ -^^yy^ ^) ti^^^X^ damping force constitutes size. 

'CR]JP^#;5^^(Cif p {c/c^ 5 However, if battery fails and impression 

t. 57^t5:^^fd:St>*:^t5:Lr^ electrical field becomes zero suddenly, 

tAl^±.<D'^^t^/bt^i:K> ^ dispersed particle will be distributed again and 

tit^MMrf^o '^(Dtc^s apparent consistency will constitute smallness, 

LX\/'^^MM(D^^M^i^M^ damping force decreases rapidly. 

W^R\^i^o Therefore, it has bad influence on safety 

operation of vehicles it runs. 

10 0 2 4] [0024] 

is. M^^^MLX\/^fc^{c However, while impressing electrical field, when 

M^{Z^')]\iMf±'^ ^ (MM^) t it becomes applied-voltage zero (non-electrical 

ti:^t. ±X(D^^W^W^t^^^± field) suddenly, all dispersed particles do not 

iCji^W^LX 0 t>i1^X\iti: distribute completely and there is phenomenon 

< X —^(D'^WiML^HW.^Mi^ in which dispersed particle of one part remains 
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@^L}t^S^^"t"5i: fixed in electrode side (there are so many 

^t^h^ (iStu{C^^O$tiTV^ dispersed particles which fix and remain that 

tcM^t^i^^\/^^. ®^LX9M electrical field impressed immediately before is 

^-r^6^m^^ii^^')o^OX large). 

9 ^£ tS:^^ (DM^ @ ^ (C i Flow path of electroviscous fluid is substantially 

!9^ M^^^Mi^<oM^t^^M narrowed by such electrode adhesion of 

&]iiC^^hti^(DX\ miOT? dispersed particle. 

Lfcft/J^cO^^S;'3#t4*'C Therefore, it does not necessarily fall to the 

i&T'^^t>i'fX^it^:^^t^^ i^it^ minimum damping-force characteristics of 

{ClST-fS r t fiPslaV^/cCV^ having demonstrated in FIG. 10. 

^^mUs b -^Jif^MM. However, it is certain to fall significantly. 

^M^ir^^ t^^Mt't^h This invention makes it subject to solve the 

(DXh^o above problems. 

[0 0 2 51 [00251 


tcib<D^'m [MEANS TO SOLVE THE PROBLEMl 

HulEISJ§^fil^i"5/cfc, In electroviscous-fluid utilization buffer power 

5^ "Cfi^ ^^3^i l4»iEfr ^^'Jffl L supply device which supplies voltage impressed 

to electroviscous fluid in order to change the 

tz^izW.^^^'l^Mi^^^^lJll't'^ damping-force characteristics of buffer of 

®i±^W,^^"t'6^:^3^frl49iE^^iJ having utilized electroviscous fluid in this 

^W01^WM.^^W^^io\/^X ^ W\ invention in order to solve said subject, 

M<>0M^;^#tt^^#S7hfe(c:i£l> controller which generates voltage request 

S^Rl^)PSJE<^^!i^^^i"S signal which requires generating of applied 

W£^^^^^^l^ir^^l^V voltage required in order to acquire desired 

p— yi:^ BufE'SJES^ff -^{c damping-force characteristics, dC-voltage 

i^&C^ MW^('i3l^Pi"'^#it^fD generator circuit which generates DC voltage 

W.1±^^^^^Wt^W±^^^ which should be impressed to buffer according 

g&i:. ^ y v^3 >';^-f to said voltage request signal, battery which 

;6^:^>$tt/c0^(ctijtSii;»fcSi± supplies voltage to said DC-voltage generator 

^^lHlS&(c:SJ!±^#t|^-^§/<>;/ circuit when ignition switch is switched on, we 

T^Jt^ Wi.^^y'r ^) t^W^l^fz decided to provide power-source failure 

^a^(c:|ijtSiEi5i£'B;j±^^lHlSStc management section which impresses voltage 

iXt>oXBM^\^%^£^^Mir to buffer instead of said DC-voltage generator 

^MWMW^^^t^ m^^^y circuit when this battery fails, and auxiliary 
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■r y t'^'&L^ Ltc^a-ic^MWM battery which supplies operating voltage of this 
WM^U(DWii^MJ±^Wi^ir^ power-source failure management section 
^^y< yxy ti:M:^^^tt when said battery fails. 


[0 0 2 6] 


fc it MM Wit ^ ^ ig^-r 5 m 


[0026] 

In that case, power-source failure management 
section Is a power-source fault-detection device 
which detects that output voltage of battery 
declined from fixed value, and power-source 
failure signal is generated, 

charge-and-discharge device for auxiliary 
power which has accumulation-of-electricity 
element which it charges with output voltage of 
DC-voltage generator circuit, and 1st switch 
means which may output charging voltage of 
this accumulation-of-electricity element by 
switch by the side of ON, line selector which 
switches whether DC-voltage generator circuit 
is connected to buffer, or this 
charge-and-discharge device for auxiliary 
power is connected to buffer, only 1st 
predetermined time is from standup time of 
ignition switch output signal, auxiliary power 
charging signal generator which auxiliary power 
charging signal which commands voltage which 
should be generated in said DC-voltage 
generator circuit, and turns OFF said 1st switch 
means is generated, false failure signal 
generator with which only 2nd predetermined 
time generates false failure signal from standup 
and fall time of ignition switch output signal, 
when said power-source failure signal or said 
false failure signal occurs, it comprises OR 
circuits which emit signal to line selector so that 
said charge-and-discharge device for auxiliary 
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^ O R m!^ t ib> ^ iX'&o power may be connected to buffer. 


[0 0 2 7] 
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[0027] 

Moreover, in order to change the damping-force 
characteristics of buffer of having utilized 
electroviscous fluid, it sets to 
electroviscous-fluid utilization buffer power 
supply device which supplies voltage impressed 
to electroviscous fluid, controller which 
generates polar change-over signal which 
switches the polarity of voltage request signal 
which requires generating of applied voltage 
required in order to acquire desired 
damping-force characteristics, and this applied 
voltage, dC-voltage generator circuit which 
generates DC voltage which should be 
impressed to buffer according to said voltage 
request signal, battery which supplies voltage to 
said DC-voltage generator circuit when ignition 
switch is switched on, polar selector which is 
connected to input side of buffer and switches 
the polarity of input voltage with said polar 
change-over signal, power-source failure 
management section which impresses the 
same polar voltage as voltage impressed to 
buffer instead of said DC-voltage generator 
circuit just before failure when said battery 
failed, auxiliary battery which supplies operating 
voltage of this power-source failure 
management section when said battery fails 


[0 0 2 8] [0028] 

^<0^-^, %MMi^^^^\^^ In that case, power-source failure management 

y< vy X y (D]ii^tiWS.tW\'&\^^ section comprises 

•^fSTL^tw^lr^ttSL'TflM Power-source fault-detection device which 
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'^^iB^'^^^'t^WM'^^^ detects that output voltage of battery declined 

m^t^ mt^WMs^^^tHiB-^ from fixed value, and power-source failure 

t^XtJ^titc^iii^il^ h ^ — y signal is generated, polar change-over 

y'f'L signal-control device which latches polar 

X'^ti^tii:hLs mt^MWMW change-over signal from controller, outputs it 

^ttl{g-^;6^A:^^tbT5ft>iV^^ when said power-source fault-detection signal 

fiiutS^^v h is input, and outputs polar change-over signal 

•5J^^t^^-?:<7)^^ttJ:^i"S<i from said controller as it is when said 

ii^^ff -^^J^^i: X W^i^MJ£ power-source fault-detection signal is not input, 

^^^^(Diii:t}MJ±X^%W.^ti charge-and-discharge device for auxiliary 

^WM^^t. :t>'^\^(DW^ power which has accumulation-of-electricity 

i^x.(C ct ^ ^WM^^<D^MW^ element which it charges with output voltage of 

^£^^^\^^i%^^l(D7sy( DC-voltage generator circuit, and 1st switch 

^^kt^^-t^^^WI^^^%1ik means which may output charging voltage of 

®§5i:> mt^WMMSM^^^^ this accumulation-of-electricity element by 

^ switch by the side of ON, line selector which 

'^^W^^^%Wi^^^W\&.^^ switches whether said DC-voltage generator 

^{^W.^'t^t^^^X^^TL^v circuit is connected to polar selector, or this 

^ >'^^§5 i: > ^ -^f :=^yi^Bly charge-and-discharge device for auxiliary 

Ts^ y =f\^Mt^(0\L^ liti^ ^ power is connected to polar selector, auxiliary 

^j^X ^ m (Dpjf^^f^fcti^, power charging signal generator which auxiliary 

tfjtSE»iE®i±^ilH]S&(c^^i" power charging signal with which only 1st 

Lx J.oifjt5|^ 1 predetermined time commands voltage which 

^O;^^ Sffl should be generated in said DC-voltage 

^MW.%MiB^'^^^ir?>^^ generator circuit, and turns OFF said 1st switch 

MM^Mit^-^^^ t ^ ^ ^ =^ means from standup time of ignition switch 

vl/B l/7s4 5^^t±{;^ft'^Wi£ output signal is generated, false failure signal 

(9^,i^j3j:U:i£-^y;jS (9 generator with which only 2nd predetermined 

Blp^ct «9 H 2 (T^Ef^B^r^fi^ltli time generates false failure signal from ignition 

\^-^^\t%^^^^'hW&ML^ switch output signal standup and fall time, and 

{t-^^4^i:> rn^WMsW^^ an OR circuit which emits signal to said line 

^^tz}^m^W&M^\%%'h^^ selector so that said charge-and-discharge 

^ Lfc^. mW^'^WM.^%1k device for auxiliary power may be connected to 

lltff^rfel^^^^ici^^'t" S ct polar selector when said power-source failure 

5 SfftS y ^ >^-^^^(ci{t-^^^ signal or said false failure signal occurs. 
1-50RlHlg&i:?5^f.«fife$tt 
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I 0 0 2 9 1 [0029] 

^tc, ^^3|^i't4»it^$^^fiJffi Lfc Moreover, it comprises controller which 

MW^(DWiM:h^'\^^^^^tc generates voltage request signal which requires 

size required in order to acquire desired 

J£l:^|pi"S^^#itt»^f$:fiJffl damping-force characteristics, and generating 

^W^WMMWii^ioi/'^X ^ WfM of polar applied voltage in electroviscous-fluid 

utilization buffer power supply device which 

^J:i<^ ^RXJ^^'\±(D^1][\MJ£(D supplies voltage impressed to electroviscous 

^^^g^jc-f^SSlE^^ff-^^ fluid in order to change the damping-force 

^^i5c"t"S ^ >' h p — ^ i: X tiit2 characteristics of buffer of having utilized 

^JdE^^jW-^-f^^f^l^x electroviscous fluid, polarity type DC-voltage 

^iJUir^^W^MMJii:^^^^ generator circuit which generates DC voltage 

i^^ttMiE»SIIJ±^^ilHlg&i X which should be impressed to buffer according 

4 ^:=^y'tyB V7sy{ y^t^^^ to said voltage request signal, battery which 

^tbfc^fcSufSM^tt^iSJS® supplies voltage to said polarity type 

JE^^IIIS&(c:fl;j±$r#t^^i-5>''^ DC-voltage generator circuit when ignition 

y'r^) W^^^y^"") t^'W^y^ switch is switched on, power-source failure 

tzM'^Km^W^^^WMMR management section which impresses the 

%^^%\z.W\:><>X ^ ^W^m same polar voltage as voltage impressed to 

{C^Sj^{c3^Jp$ixTV^}t®idE buffer instead of said polarity type DC-voltage 

|p] cm4^7)^J±^^:!jD"t"'5S generator circuit just before failure when this 

Ms^iMM^^}!. m^^'^yf^) battery failed, and auxiliary battery which 

t'^WM X^tzM'^K^W^.W^^ supplies operating voltage of this power-source 

^%(r>^\^%]£^^^^'^^W^ failure management section when said battery 

/^vy^y ^ tr fails. 
^) J:v\ 

I 0 0 3 0 1 [0030] 

-^r^T^J^^, 1;^N^4:l^>c^^^}4, In that case, power-source failure management 

y (D^t]W±t^W{'^^^ section 

*9 iST U7t r t±5 U X'WM Power-source fault-detection device which 

^M^^^^l-^ W^^^cl^^ detects that output voltage of battery declined 

ffiS§<t. Yn~Jt^^(r>%, from fixed value, and power-source failure 

JE^3^ff-^{c^^ti/S^ttff-^ signal is generated, applied-voltage polarity 
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retainer which monitors polar signal included In 
voltage request signal from controller, and 
detects and maintains the polarity of applied 
voltage to buffer, and by the time it generates 
voltage required In output from this 
applied-voitage polarity retainer after polarity 
type DC-voltage generator circuit received 
voltage request signal, only the same time as 
necessary time will be delayed. 
Charge-and-discharge device for auxiliary 
power comprising delay device outputted as a 
polar change-over signal, polar change-over 
signal-control device which latches polar 
change-over signal from said delay device, 
outputs it when said power-source 
fault-detection signal is input, and outputs polar 
change-over signal from said delay device as it 
is when said power-source fault-detection 
signal is not input, accumulation-of-electridty 
element which it charges with output voltage of 
said polarity type DC-voltage generator circuit, 
1st switch means which may output charging 
voltage of this accumulation-of-electricity 
element by switch by the side of ON, 2nd switch 
means switched so that output voltage of said 
polarity type DC-voltage generator circuit and 
the same polar voltage may output with polar 
change-over signal from said polar change-over 
signal-control device, and 
Line selector which switches whether said 
polarity type DC-voltage generator circuit is 
connected to buffer, or this 
charge-and-discharge device for auxiliary 
power is connected to buffer, auxiliary power 
charging signal generator which auxiliary power 
charging signal with which only 1st 
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predetermined time commands voltage and 
polarity which should be generated in said 
polarity type DC-voltage generator circuit, and 
turns OFF said 1st switch means from standup 
time of ignition switch output signal is 
generated, false failure signal generator of 
ignition switch output signal with which only 2nd 
predetermined time generates false failure 
signal from standup and fall time, when said 
power-source failure signal or said false failure 
signal occurs, it comprises OR circuits which 
emit signal to line selector so that said 
charge-and-discharge device for auxiliary 
power may be connected to buffer. 


[00 3 1] 


[0031] 

(Profile of operation to solve) 
Power-source failure management section 
possessing accumulation-of-electricity element 
by which it was made for high voltage to charge 
beforehand at electroviscous-fluid utilization 
buffer power supply device at the time of start of 
operation is provided. 

While battery which is power source for 
generating voltage impressed to buffer is 
normal, voltage according to voltage request 
signal from controller is generated, and It Is 
impressed by buffer. 

However, wiring connection is switched when 
battery fails, high voltage is impressed from 
accumulation-of-electricity element of 
power-source failure management section to 
buffer. 

Thereby, rapid decrease of damping force by 
power-source failure can be prevented. 
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In electroviscous-fluid utilization buffer power 
supply device which switches alternately the 
polarity of voltage impressed to buffer, means 
by which polarity impressed to buffer just before 
power-source failure can be grasped are also 
provided in power-source failure management 
section. 

And at the time of power-source failure, high 
voltage which accumulation-of-electricity 
element charges is impressed so that it may 
become the same polarity as it is impressed by 
buffer just before failure. 
Thereby, rapid decrease of damping force can 
be prevented efficiently. 


[0 0 3 3] 

<DMMt^P5±^tl^(DX\ 

m^^r)mM^n^(DX\ mu 

Mo 


[0033] 

After battery fails in any case, it prevents rapid 
decrease of damping force for a while. 
Therefore, driver can take measure between 
them required for safety operation, vehicles do 
not lapse into dangerous state. 
Moreover, it is the same polarity as being 
impressed till then, and high voltage is 
impressed to buffer from 

accumulation-of-electricity element. 
Therefore, also after applied voltage is 
eliminated, electrode adhesion phenomenon of 
dispersed particle does not lose easily. 
Also after that, this phenomenon prevents 
decline of damping force. 


[0 0 3 4] 


[0034] 


[EMBODIMENT OF THE INVENTION] 
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Hereafter, Embodiment of this invention is 
demonstrated in detail based on drawing. 
(1st Embodiment) 

FIG 1 is a figure which shows 1st Embodiment 
of electroviscous-fluid utilization buffer power 
supply device of this invention. 
Code corresponds to thing of FIG. 8, 39 is 
ignition switch, 40 is auxiliary battery, 41 is line 
selector, 42 is power-source fault-detection 
device, 43 is false failure signal generator, 44 is 
auxiliary power charging signal generator, 45 is 
alarm unit, 46 is OR circuit, 47 is 
charge-and-discharge device for auxiliary 
power, 48 is power-source failure management 
section. 

First, composition is demonstrated. 
Thing of the same code as FIG 8 has similar 
composition, similar operation is carried out. 
Therefore, explanation about them is omitted. 


[0 0 3 5] 

sn. M«i±^^iH]s&3 0 1 


[0035] 

While point which is different from conventional 
apparatus of FIG 8 provides power-source 
failure management section 48, when power 
supply from battery 32 is no longer obtained by 
power-source failure, as a power source which 
supplies electric power to power-source failure 
management section 48, it is point of having 
provided auxiliary battery 40. 
Power-source failure management section 48 
constitutes of line selector 41 connected 
between DC-voltage generator circuit 30 and 
buffer 1, charge-and-discharge device 47 for 
auxiliary power which supplies auxiliary power 
to the line selector 41, and part which controls 
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t^hl^<3X^^^o v-^y^^^ those operations. 

4 1 <DX:t)M{Z.lts The main lines which draw output of DC-voltage 

^[1]S§3 0<Z)fctJ;'3^#< generator circuit 30, and auxiliary line which 

>'t. ^^WM-^1t1$:M^ 4 7 draws output of charge-and-discharge device 

<Otii:hi:^<M^y4 y tifi^ 47 for auxiliary power are connected to input 

j^^tu. y^^^4 KDia side of line selector 41, output side of line 

MftB.^^ 1 {-^igc ^ti^o selector 41 is connected to buffer 1 . 


[0 0 3 61 

y^A 1 - 1 ^M.m\.X\^^ 

^fiUcfci9. ±y^yt^\i!>ny 
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[0036] 

FIG. 2 is a figure which shows composition of 
line selector 41 . 

Line change-over switch 41-1 is comprised. 
Line change-over switch 41-1 is in connection 
state like continuous line at the time of normal. 
The main lines are connected to output line. 
If power-source failure signal that battery 32 
failed comes, it will be switched like dotted line, 
auxiliary line is connected to output line. 


[0 0 3 7) 

7<DmiJ^^^irmxh<o. y-c 
l&m;^-r 5/^4 7-1 $rA^»b 

3 9^:tyLfcmo ^^xtm-r 

m^mm%mi^-^t^^x\r^^ 
^«:^-r 5/^4 7-1 ft^ 


[0037] 

FIG. 3 is a figure which shows composition of 
charge-and-discharge device 47 for auxiliary 
power. 

Diode Di, Dz, accumulation-of-electricity 
element C, and power-supply switch 47-1 are 
comprised. 

Charging line is wiring which branched from the 
main lines by the side of output of DC-voltage 
generator circuit 30. 

When auxiliary power charging signal should 
charge accumulation-of-electricity element C 
(when ignition switch 39 is switched on 
specifically.) 

It explains in full detail later. 
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mmaim^^^hti^ mm ) 

{|ij!ffii^?r;*-7{c LtiVtBi^)o ^ It is signal emitted by these. 
tbJ^^OB^fi, ll^co$a#^i^ While auxiliary power charging signal comes, 
^K^fc $ tb-S y ^ >'kzM power-supply switch 47-1 is switched like dotted 
^ \^tz:^M)o line (in the state where discharge side terminal 

was tumed OFF). 

It changes into connection state like continuous 
line at the time of other than that (state linked to 
auxiliary line). 


[0 0 3 8] 
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[0038] 

While auxiliary power charging signal comes 
electric cun^ent from DC-voltage generator 
circuit 30, it flows with diode Di-> 
accumulation-of-electricity element C-> diode 
D2, accumulation-of-electricity element C is 
charged. 

Charging generates maximum voltage which 
may be generated In DC-voltage generator 
circuit 30 so that it may state later. 
It is carried out with the voltage. 
After finishing charging, power-supply switch 
47-1 is switched to continuous line, voltage of 
accumulation-of-electricity element C is 
impressed to auxiliary line. 


[0 0 3 9] 
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[0039] 

Power-source failure signal which performs 
switch of line selector 41 is output of OR circuit 
46. 

However, input of OR circuit 46 is sent from 
power-source fault-detection device 42 and 
false failure signal generator 43. 
Power-source fault-detection device 42 detects 
that battery 32 which is power source failed. 
Specifically, output voltage of battery 32 is 
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monitored, when the voltage falls significantly 
and becomes smallness from fixed value, it 
judges with failure. 

Therefore, of course, when battery 32 self fails, 
also when wiring from there is disconnected, it 
detects. 

Output of power-source fault-detection device 
42 is sent to OR circuit 46 while it is sent to 
alarm unit 45 for telling power-source failure. 


[0 0 4 0] 

^=^yi/B 1/^4 9i>h 

i^i-m-efe"?. mil (-r) fi 
(p) immmm^, (^^) 

V), tLibTt^'0<DmiC^ NfP^Li 
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[0040] 

False failure signal generator 43 monitors 
output signal from ignition switch 39, is 
generated, when it stands up and falls. 
FIG. 11 is a figure which shows signal you are 
made to produce in relation to ignition switch 
output signal. 

FIG. 11 (i) is ignition switch output signal, (ro) is 
false failure signal, (ha) is auxiliary power 
charging signal. 

False failure signal is generated only the length 
of time Li at the time of standup of ignition 
switch output signal, and fall. 


[0041] 

On the other hand, with auxiliary power 
charging signal generator 44, auxiliary power 
charging signal to charge-and-discharge device 
47 for auxiliary power also monitors ignition 
switch output signal, and is generated. 
This is generated only the length of time Lz as 
shown in FIG 11 (ha) at the time of standup of 
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^'(D\Lh±t^ *9 (D^liZ, Wf^ L2 ignition switch output signal. 

(D-^i^tcil^^^^ti^o ^PpIL Signal of the length of time Li and L2 can be 

^ , L2 (D^^(Dit^\t.^^]:k.it, made to generate using circuits, such as 

y ^ ^<D monostable multivibrator. 

lHlSg^,^v^r^^$-fr5:i^;5^ In addition, such time is set as sufficient time 

dJ5l5So wtL?>cc>B#r^fi^ (for example and several seconds) to charge 

MSj'SMffl^JfeS^4 7l^(D# accumulation-of-electricity element C in 

fll^^CS:^ Blf^llJE^'tr^fE^ charge-and-discharge device 47 for auxiliary 

S \z.%ji^ti^f^ {^\\, Wf)^fii) power to required voltage. 

[0 0 4 2] [0042] 

MWMMM^^^ 8 F^O^S^ While power source which operates apparatus 

•ti:SMMfi> ^'^y'r^J 3 in power-source failure management section 48 

2t^^^fi:fi\\t^<y'r'^) ^ 2t> has healthy battery 32. it is supplied from 
h^^^^iris y 3 2 battery 32, when battery 32 fails, it is supplied 

^ Lfc:#'^fi. WiW^ y^rV 4 from auxiliary battery 40. 

[0 0 4 3] [0043] 

d^l::. El 1 |J>^ Next, order is demonstrated for operation of 

Wl$J^WMMW(OW}i^^ s WIS: electroviscous-fluid utilization buffer power 

iioTiJJ.I^'f^So supply device of FIG. 1 later on. 

(1-1) ^^^^yi^B>:^^ (1-1) 

9 Ltc^ When ignition switch 39 is switched on 

^ ^ =^ y i/ 3 1/7^4 y ^ 3 9 :^ Main switch 33 is switched on by ignition switch 

"y\Z.X.^ ^ ^ ^ l/7s^ yf-Z Z 39 ON, power source is supplied to regulator 34 

-ti^irl^^iXj^ ^^y'r Z2t^h from battery 32, attitude of generating voltage 

3 4 ^WM.i)^Wi^ indicated to output side of rectifier circuit 38 is 

^fl. Wt^^^2S(D\^tim\^ prepared. 

[0 044] [0044] 

^fc^ ^ ^^^yi^s y"^ Moreover, at the time of standup of ignition 

ttJ;^je-^^OS:t> -b;*^ ^ ^tcfl^ switch output signal, as FIG 11 demonstrated. 
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1^ 1 1 "^IftPJ Lfc<fc 9 fc:, false failure signal and auxiliary power charging 

tk^it^- 1 ^^WM^Mit^ t signal are generated. 

i^^^^ti^o^U^^i^^it, False failure signal is sent to line selector 41 

O Rings 4 e^&Xy^yW^ passing through OR circuit 46, voltage from 

:^4 1 (ci^ibtb. EiJiESEE^^ DC-voltage generator circuit 30 is made not to 

(eISS 3 0 lb (DMBc.f)>M^^ 1 be supplied to buffer 1 (line change-over switch 

tc^J;&^tL?'£V^ J: 9 (in 41-1 of FIG 2 is switched to dotted-line side). 

2(Dv^ y^^:^^ 1 - Buffer 1 is not supplied at first but 

1 ^^^{iy{C-§0*9^x.5o)o ft charge-and-discharge device 47 for auxiliary 

t-fi#t|p*T. M power is supplied, it is for charging the 

^WM^%McW.^ 4 7 izWi^ U accumulation-of-electricity element C. 

[004 51 [0045] 

W\Z<4 lyiyByy^^^iy"^ Auxiliary power charging signal you are made to 

3 9;^>'^(c^if Ufe^tbSM produce similarly at the time of ignition switch 

&jWM^%MiB-^iii. f^^l^^M 39 ON is sent to internal command 

Eb^^lHlg&3 5{z^hti. iutfi voltage-transduction circuit 35. it indicates to 

LtcWM^^CI(Z%MLXid< generate voltage which should charge for 

^^^EES:^^i"S ct 5 tm^'t above-mentioned accumulation-of-electricity 

So ^(Om^^^i'^'mJiii. ^ element C. 

k.hi^lX\/^^WM^^^ (^'^ly'r Let voltage indicated at this point be maximum 

V y l/=^c3L l^— (vij:i9^ voltage which may be generated by power 

^ b#Sft;'c^JE t 't?>o circuits (battery, regulator, etc.) given. 

^^WI^.%Wm^\tM^W^^ On the other hand, auxiliary power charging 

%WM^A 7 kz.i^^:^hfi^ signal is sent also to charge-and-discharge 

\Z,%^ir^M^^Mh^ device 47 for auxiliary power, it is made to take 

S (M^o:>'i^'^7s^ A7 - attitude of charging for 

1 ^.SIft{|ij{c-^'9^x.6o)o accumulation-of-electricity element C 

(power-supply switch 47-1 of FIG. 3 is switched 

to dotted-line side). 

[00 4 61 [0046] 

f)^<, UT. ^ :=-yUs l/7s^ In beginning which switched on ignition switch 

jy ^ 3 9 ^ir> Lfc^lOfCioV^ 39 in this way, from DC-voltage generator circuit 
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X. W.UMi±^±^^3 O^^h 30, high voltage which should charge 

i^WM^^C^%Mir^t^W, accumulation-of-electricity element C is 

-^(DMZi^^^ generated. the voltage charges 

^^^^ Ci^^W^^ti^o accumulation-of-electricity element C. 

[0 04 7] [0047] 

(1-2) ^ ^^y->B>':^4 (1-2) 

^y^3 9 :ty^^(D%M^T^ After the finalization of charging of time of 

3t^^^T1^5 ^©t^tbS^ra ignition switch 39 ON 

Sii^ ((gl 1 1 (D^Fb^Li , L2 After time passage considered to finalize 

f-f±. ^mW^isXl)^ charging (after time Li of FIG 11, and L2), false 

M^MW^^MiB-^^HM^. "7 4 failure signal and auxiliary power charging 

l^W^^^ A \ — 1 y signal disappear, and line change-over switch 

y=f' A 7 — ^ti^ti 41-1 and power-supply switch 47-1 are returned 

7x:<D'^M (HI 2, M3(DMB^(D to the original state (change-over state of 

WW^W) {cM^tbSo -^^^[^ continuous line of FIG. 2, FIG 3), respectively. 

^f±. ^"7 4 ^'(DW.S.t^M.W^ This state is in state where voltage of the main 

Hz^M^ti^V^MXh^ (M lines is impressed to buffer 1 

^WM^%WcM^4 7 i^(DWM (accumulation-of-electricity element C in 

^^Cf±, ^^v^ yi^i^W:^ charge-and-discharge device 47 for auxiliary 

^(OW^'y^ yiii'y^ power is connected to auxiliary line.). 

1 P^Xii:ty t^ti However, the auxiliary line is set to OFF within 

Xio^ . McW. L^c^V^^yt^ <t ^£0 line selector 41, it is in the state where it does 

T V > -5 o ) o not discharge. 

[0048] [0048] 

WMW.J£^^^^ 3 Ot^ On the other hand, from DC-voltage generator 

hii^ h ^^"7 3 1 t''h<D circuit 30, voltage indicated by voltage request 

^EE^^{f ^(Cct ^9 fe^^^ti^t signal from controller 31 is outputted, it is 

mJ±/5^tti;^^tL. ^ntmWj^ impressed to buffer 1. 

1 {C^M^ti^o ti:io. iiSil] In addition, let size of voltage indicated by 

i^\^^^jLtc^{Zto\/^XMJ±^ voltage request signal after moving to normal 

^iB^'{^X^i^7jki^ii^'^f±(D operation be voltage (for example, voltage of 

:'^#^f±> ^t5:^i^©l;®@^ about 70 percent of high voltage used to charge 

«9 3S< C ^i^r^'iV^ta accumulation-of-electricity element C in 

Wi<DMf£ (^Jx-fi\ W^WMF^ charge-and-discharge device 47 for auxiliary 
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7 ih(DWM^l^C^ power) of range which does not produce 

%W.'t^(OliZ^<:>tcMMf£<D^ electrode adhesion of dispersed particle not 

7mU&(DmJ£) t^tl^o much strongly. 

[0 0 4 9] [0049] 

(1-3) masw^ (1-3) 

^< yy^ V 3 2 cD^EE;6>^S{c{£ At the time of power-source failure 

TLfc^s MWMBa^Wi^LX Voltage of battery 32 falls unusually, if 

^JE-^n ^/£ofc*9i"5 1^ power-source wiring is disconnected and it 

WstkM^m^ 4 2 ^ ^ MWMW becomes voltage zero, power-source failure 

iu-^t^^^^^ti^ ^#^4 5{c: signal will be generated from power-source 

J: «9#$B'f S <h*(C. ORHSg fault-detection device 42, while alarming with 

4 6 ^^Xy^y^^^A 1 ^ alarm unit 45, line selector 41 is switched to 

^^y^y%{W[2(D,^U(Om) auxiliary line side (dotted-Iine side of FIG. 2) 

\C^^^^ho wti.{cJ:«9.S passing through OR circuit 46, 

WM^C(DWa^t^WM^l{^^ Thereby, voltage of accumulation-of-electricity 

:?JP$ti5o ^^M^C(0%MM. element C is impressed to buffer 1 . 

JEHzfe^c^ttTV^SW'C^ Charging voltage of accumulation-of-electricity 

1 (DWL'^tJ^i^K^^ ^tt^ element C is made into size. 

tilJfeSo Therefore, damping force of buffer 1 can be 

maintained at size. 

[0 0 5 0] [0050] 

/^yy'^ 3 2-h^tSiW't Shortly after battery 32 fails conventionally, 

S<hii:C}cMW=^l ^t^Wfl; applied voltage to buffer 1 decreases rapidly, 

^t^MM WLM:h hMMLX^X damping force also decreased rapidly. 

V^fc/j^ i^W^X\i.. W^MU However, high voltage of 

tWi^\^^WM^C(DM%S.t'^ accumulation-of-electricity element C is 

PnAn$tL6<7>i?, impressed simultaneously with power-source 

;0^B5±^tbSo ^WM^Ct^li^ failure in this invention. 

^L^oTL^9i:^ ^MW± Therefore, it prevents rapid decrease of 

fiiSTb^ M^;^t»{£T(-rp]/0^ damping force. 

bifi^ -frtb^ 'Cf^^$S^4 5 O If accumulation-of-electricity element C has 

Vy 3i discharged, applied voltage will fall, damping 

t "f'^<^D'f^<^^^4tM force also goes to decline. 

^Mh^tt^]^^^^^^^^ However, since driver who received alami of 


11/6/2003 


39/70 


(C) DERWENT 


JP11-108106-A THOIViSON 


DERWENT 

^W\t^fa.^t£'^Mi^f^^h^l\f^X alarm unit 45 by then can take required safety 

0 tC'f'S ;i t i^lij^^o precaution, such as reducing speed, he can be 

prevented from lapsing into state with 

dangerous moving vehicle. 

[00 5 1] [0051] 

Lt'^h. ^{Cizfe^fe ck 9 ift And as already stated, after impressing high 

M^^^M Ltc^X^ii^ electrical field, electrode adhesion phenomenon 

in which dispersed particle of electroviscous 

Lfc^ ^(c/^ S <t v> fluid remains fixing in electrode appears 

^mtmi:fH^^ti^ot(Dfc^. forcefully. 

M^r^PpIRt {M%'^^'\^lS^i$^<0^ Therefore, degree narrowed substantially is 

J&) ^tL5S^ electrode spacing spare time (flow path of 

hi^tti^^ M^jtff 1 ^^^S;^ electroviscous fluid) ] also large next door, 

{±:^itS}cfiig:TU^c^v\ gp^?^ damping force of buffer 1 does not decline 

^^X-mm^'\^Ui^(D^K^t'^ significantly. 

tiX^tcM^Wi^^^i: s That is, electrode adhesion phenomenon made 

5^t?{lJ5^{cifiJffi WMMW into disadvantage of electroviscous fluid until 

^(DMim^i&T^^-^ir^^ t now is utilized skillfully in this invention, it 

tc^5t) LfCo succeeded in preventing damping-force decline 

(1 — 4) l^:^-^ at the time of power-source failure. 

9^^yLfcm (1-4) 

4 ^ — -yi^a >'y^^ y'^S 9:t When ignition switch 39 is turned off 

yii^X^. y'f'S 3 Main switch 33 is turned off by ignition switch 39 

t^:^^ ^ti^ y<yy^ }} 3 2t''h OFF, power supply is cut off from battery 32 to 

3 4^WM^^^:A^ regulator 34, and output voltage of rectifier 

Wrfcti^ fi^JfcHlS&S 8(Dffi;^tt circuit 38 constitutes zero. 

[0 0 5 2] [0052] 

^tc^ ^ :=^yi/B 1/7^4 y'f Moreover, at the time of fall of ignition switch 

\^t)\t^(DiL^Tt^^^\^\i. output signal, as FIG. 11 demonstrated, false 

HI 1 1 'CiftP^ LfCct 9 liii^t failure signal is generated. 

^^:l^it-^;5^B^^i^So ^©^fc False failure signal is sent to line selector 41 

^jt-^f±^ ORI1I8&4 6 passing through OR circuit 46, it switches so 

yy( y^^^^A 1 fcil^^ti/x ffi that voltage from auxiliary line may be supplied 
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^y^l^a^h (DMBi'^W^J^ 1 to buffer 1 (line change-over switch 41-1 of FIG 

{c#fc|&$n'5 X 0 icm '0 ^x.^ 2 is switched to dotted-line side). 

('^2(Dv^ yW^^^ In addition, auxiliary power charging signal is 

1 - 1 ^ ,^i^{|iJ {C^ f9 ^x. not generated at the time of fall of ignition 

^o)o ^^MW^%MiS-^ switch output signal (see FIG. 11 (ha)). 

^n^s^v^ mi 1 (^^) ^m)o 


[0 0 5 31 

i^.mm^ 1 ommm^u i o , 
n&ti-moms.) ^w-rs 


[0053] 

In this way, when ignition switch 39 is turned off, 
accumulation-of-electricity element C of 
charge-and-discharge device 47 for auxiliary 
power is connected to buffer 1 through auxiliary 
line, charge which was in remaining discharges 
to buffer 1 , it changes into non-voltage state and 
is made to prepare for operation next time. 
What is sufficient is just to carry out device 
which impresses voltage (voltage contrary to 
voltage when producing electrode adhesion) of 
direction which releases this electrode adhesion 
to electrode terminal parts 10 and 8 of buffer 1 
by start of next buffer 1 of operation, if it seems 
that electrode adhesion of dispersed particle 
produced according to this discharge is 
worrisome. 


[0 0 5 4] 

mmm^Lxi6< t^iz.. mm 

^ iyf-4 7 - 1 Sr> y^y^M 
m4 1 (Dy-{ y^-^^^ y^A 


[0054] 

For example, while the time of the charging 
completion of accumulation-of-electricity 
element C makes reversed polarity relation of 
connection of auxiliary line with respect to line 
selector 41, when completing charging of 
accumulation-of-electricity element C, 
power-supply switch 47-1 of 
charge-and-discharge device 47 for auxiliary 
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1 — 1 L-f-fedH^Ot^ power is made to reset to state of continuous 
^{c:^!l§-t*5 0 liZLXio<o line quickly a little from line change-over switch 
-^O^t^t. ^^a;^-fiy^4 7 41-1 of line selector 41, 

— 1 (D^iS.'Mi'^v^ yW^^-^ y If it does so, high voltage for charging will pass 

5^4 1 — 1 (D^'JfJ: {9-?-febtb along auxiliary line, and only period by which 

tzMfiitt\^^ reset of power-supply switch 47-1 was brought 

ffiStlv^ ^^SriioT. BulHlirfi fonvard from reset of line change-over switch 

3^1;jE*r*M®:^ 1 {cBl*P ^ ti 41-1 will be impressed to buffer 1 with inverse 

S o tbtc i 19 . WM^ 1 (O^ voltage with last time. 

>^^^^'^^;](C4oV^T. iulEl^ffl This sets at the time of the beginning of using of 

\z^X.^'^%r>X\^tzMMWM'k^ buffer 1, electrode adhesion which required 

^'t'S ^ <h ttj3lt5o remaining by use last time can be released. 

[0 0 5 51 [0055] 

{%2(0%mm) nmmU (2nd Embodiment) 

fls:^$iifflLfc^^l&{c, V>o^> When the same polar voltage is always 

IrI D^lttOl|JEil:Sl]!}DLTV>S impressed to buffer using electroviscous fluid, 

^W^^<^W^^'^'b^'^'^ electrode adhesion of dispersed particle will 

6^tc#^5Ei"2)^ ir^cC ^ X exist constantly, distance between electrode 

tr . plates varies substantially, the relation between 

S]iPSJ±<t;i^^;^#'l4<t (7)^^. applied voltage and damping-force 

ifi^^'^hf^^o '?:>1T% fP^D characteristics becomes unstable. 

^JEcD^itt^. jilC^c^NpSiiC^ Then, although what switches the polarity of 

StC^ *9 ^x.X ('^iJx.H*^ applied voltage alternately at proper stage, and 

ffl;i±^0{jt?55-^p®J±}Ci£V^Blf^ was made to impress it (switching reversed 

itt*'t?{ST^'fr?>ti5fe{^iS^® polarity whenever it is reduced to fixed value 

^\ZM 19 ^x.T) fP^Oi'S J: 5 with value of applied voltage near zero voltage) 

Lfc^co^^iJ^^S^LTV^S was proposed separately (Japanese Patent 

9 -212449^). % Application No. 9-212449), 2nd Embodiment 

2 (r>%W^1>M\^^ ^(DXofj:W. was used to such an electroviscous-fluid 
%'^^'\±ilMi$^^^\l^MWMMWMW: utilization buffer power supply device. 

[0 0 5 6] [0056] 

lEI 4 fi. 2 (DMMM fig 4 is a figure which shows 2nd Embodiment 

^Sr^f mt^feSo ^^itM 1 of this invention. 
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cohOiiCMlt 4 9 it^^W Code corresponds to thing of FIG. 1, 49 is polar 

5 0 iiU^W^it^WM selector, 50 is polar change-over signal-control 

^Vh^o mi tmcn^-cDh device. 

(Diii^ W\U(Diy<DX^h^(DX*Wi Since thing of the same code as FIG 1 is 

mit'^mi-^o I^M^^4 9 similar, explanation is omitted, 

{i. "y^l^^^^A 1 tW.W}^ Polar selector 49 is connected between line 

1 t(Om^mW:^f\^^o selector 41 and buffer 1. 

49 fix =i>'hP — 731 Polar selector 49 switches the polarity of output 

f)>hU^^^\t^UM^^ O'^ voltage of line selector 41 to positive and 
STa^?:^tLT5(55®tt^^^f negative with polar change-over signal sent 

{Cct^. ^^>'^^^4lcoffi passing through polar change-over 

;'3||JE(7)#I4^E, (c^ «9 ^ signal-control device 50 from controller 31 . 

[0 0 5 71 [0057] 

ID 5 \cW&i^^^(0%^<D 1 M One example of composition of polar selector is 

^^1"o ^14-^)^^^ y'f'AQ shown in FIG. 5. 

- 1 t^'^1^(D^W^M(0^'^lE If time of polar change-over switch 49-1 being in 

Wt^t'^^t^ MM<^^Wil^Wt change-over state of continuous line is made 

14 tf^^o ^ J: positive polarity, it will become negative polarity 

^ . MMW£^^M^ 3 0 ttS in change-over state of dotted line. 

;^^J±cD®tt;5^S{c[p] CCfco Thereby, even if the polarity of output voltage of 

Xt>. I DC-voltage generator circuit 30 is always the 

©®ti^^x.S t ;6^tti5l5§o same, the polarity of voltage impressed to buffer 

ni/^hp — ^ 3 l;5>?>^^$tL 1 is changeable. 

^W^^Wm^yi^ 5fe{^i&^fc Whenever polar change-over signal generated 

ct 9 ^Jx.}^F^$BJI^^EE^ from controller 31 is reduced by fixed value with 

^IhI8S 3 5 ^(OMRM^^-^rt^ voltage request signal near zero to internal 

•^^PtcSv^eFf^jii:(c{g:T^-fr?> command voltage-transduction circuit 35 as 

tLSfefd, WW&.^<D^^^^ stated previously for example, it is signal which 

^'t'Slf -^"CfoSo w c7) J: 5 ^ indicates change-over to reversed polarity, 

if -^fi. %]±W:^\t^'(D\%^s Such a signal is generated by checking value of 

ra^^l-p — ^3 1 F^*lr<^tij}c^ voltage request signal beforehand within 

^y^-^h^t\z.i:^^^^i^\^ controller31. 

^t^^ ^ix(c i <9J|:^i"5#l4 However, polar reverse rotation which this 

OiS^^tt. #I4^^§&4 9^(0 indicates is performed to timing which should 
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^yi^ perform switch by polar selector 49. 


[0 0 5 81 

#l4^^it-§-^J^^^ 5 0 {Ctt. 

Y p-7 3 1 t>(^(omma^^ 


[0058] 

Polar change-over signal from controller 31 and 
power-source failure signal from power-source 
fault-detection device 42 are input into polar 
change-over signal-control device 50. polar 
change-over signal is outputted to polar selector 
49. 

Polar change-over signal-control device 50 is 
considered as composition which builds in latch 
circuit, this latch circuit is operated by 
power-source failure signal. 
That is, while power-source failure signal is not 
input, polar change-over signal from controller 
31 is passed as it is, and it is considered as 
output, when power-source failure signal has 
been input, polar change-over signal input just 
before that is latched, outputting it is continued 
(stuffing and polar change-over signal which 
enters from controller 31 after that are 
disregarded). 


[0 0 5 9] 

(2-1) ^ ^=-yiyBy7.-i 


[0059] 

Next, order is demonstrated for operation of 
electroviscous-fluid utilization buffer power 
supply device of FIG 4 later on. 

(2-1) 

When ignition switch 39 is switched on 
Operation at this time is the same as operation 
of electroviscous-fluid utilization buffer power 
supply device of FIG. 1 . 

High voltage charges accumulation-of-electricity 
element C in charge-and-discharge device 47 
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[0 0 6 01 

(2-2) V=^y'yaly7.^ 

y^ym^^^ 'y^4 i - i. 
i^^;^>r 7- ifi. ^th 

{cM^tLSo :^(Dmi. ='yh 

3 1 ^^h(Dm}±^^iB^ 

='yh^~9 3 1 t>h 
V>5C7)-C% att«]^^4 9 (Dm 


[0060] 

(2-2) 

After the finalization of charging of time of 
ignition switch 39 ON 

Line change-over switch 41-1 and power-supply 
switch 47-1 are returned to the original state 
(change-over state of continuous line) like case 
of 1st Embodiment, respectively. 
After this, DC voltage of size according to 
voltage request signal from controller 31 is 
generated, polar selector 49 is switched 
according to polar change-over signal from 
controller 31. 

It changes line selector 41 into the state 
(connection state of continuous line of FIGl 2) 
where the main lines were connected to output 
line. 

Therefore, positive and negative voltage are 
alternately impressed to buffer 1 by switch of 
polar selector 49. 

Thereby, electrode adhesion of dispersed 
particle of electroviscous fluid is reduced at the 
time of normal operation. 


[0 0 6 1 J 

(2-3) mwMm 
«MW^ffi^4 2izx^ mm. 
mimm^fi^t. mi (Dm 

^M4 1 ^mmy^ym^m 

^ammamt^mm^ 5 o jc 


[0061] 

(2-3) 

At the time of power-source failure 

If power-source fault-detection device 42 

detects power-source failure, while emitting 

alarm with alarm unit 45, line selector 41 will be 

switched to auxiliary line side like 1st 

Embodiment. 

However, in addition to this in 2nd Embodiment, 
power-source failure signal is sent also to polar 
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h^hti^o WM^^^it^-i^A change-over signal-control device 50. 

:h^titzB'\iWMB^'py^^ 5 Polar change-over signal-control device 50 into 

Oiis ^(DW^m (o^«9, which power-source failure signal was input 

W.m) (D®'\±^^iB'^^y y'f' latches polar change-over signal before that 

lHiS&{c^ ^(Dit^-li^^ Gust before stuffing and failure) to latch circuit, 

oT<Stt^^:§&4 9 ^W^^^ polar selector 49 is switched according to the 

So wti{-cfc«9. my^yt^ signal. 

©fl;j£;55^AP ^ ttS LX Thereby, even if voltage from auxiliary line Is 

t)> tSfei^fiiutCBfe^^ >'$ralo impressed, it is impressed by the same polarity 

X^lJU^tiX^^tKD t IrI as being impressed through the main lines just 

Xmn^ti^ ^ticfj:^, ^(D before failure. 

tc^s X ^ . Therefore, it not only prevents rapid decrease of 

^M^^C(D%^W.f±^M^I(^ damping force, but it can prevent decline of 

:l t^j:< s damping force after discharge for reason 

^{cgSihf 5 {4*75^*9 ;0\ McM^ explained below, without using vainly charging 

{c:ioV^Tt:)i^S;^W{£T^SSit voltage of accumulation-of-electricity element 

i-^ztt^m^^o C. 

[0 0 6 21 [0062] 

^ti^X^v^ yX^M UTV^ Reason it was made to impress the same polar 

tc(DtW\ CUtt^T^SiE^^ voltage as having impressed with the main lines 

y4 yt^^^M'^^ Xoi^i^fc till then from auxiliary line is as follows. 

SSf±s ^9 TrfoSo ^ Supposing it impresses reversed polarity 

M®'\^<^W.Z^^MLfzt't'^ voltage, power in which connection which first 

Wi^\^^M\^X\/''fcj^W& became group of the adhesion power is 

i^{Cf4, ^'f^<DWi^:t}(D^t released will act on dispersed particle which 

ofc^^^fi?|^i"S J: 5 ti:^ fixed in electrode, next, recombination is newly 

t^j^FS L. l^iiCi^^*\^Mf±(0:fj performed by electrical field of the direction of 

\^(DW^!^X^fc{zW^o'tmt> reversed polarity voltage, damping force 

tis ^M:ht^i^t^j:^o constitutes size. 

yX^M $ thfcMJ±(D One part of voltage to which this was impressed 

— '^(4x ^tli^XiZ^^ LTV^ with auxiliary line is used to fracture connection 

tc'i^^^i^M-t^(D{Z^t:>ti^ which existed by then, it is reconstructing 

^0 <7)^JE'Ci^;^[p]OJii§^^S connection of reverse direction with the 

^HUTil^S^Sr^^^iirS w remaining voltage, and generating damping 

tXh^. m&t>-UM^ttJ: force. 
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(DMZir^M-t^ ^y^^ On the other hand, impression of voltage of 

'trtD^SP'BJEtC ct ?)^i^^tbT like-pole property uses all voltages in the 

V^7t5^t5:^^(^/^^^. direction which reinforces further connection of 

it't (DMBct^^ dispersed particle cunrently built with applied 

t>ti?> (D'^, M^:h(DiS.Tt^ J: voltage in the main lines. 

9 — SSSib $ ttSo !9 ^ M Therefore, it prevents decline of damping force 

g<j^>r ^t^hmai^tzm&n. further. 

'^M<OB&i(OtcibiiZMWsi^£<.^ That is, since it is expected objective, voltage 

t>th^o impressed from auxiliary line is used 

unwastefully, 

[0 0 6 3] [0063] 

^^^^C7)^>^^L^oT If accumulation-of-electricity element C has 

5 t h iST L T 5l5 S ^ discharged, damping force will also decline. 

"Trfc^^R:^ 4 5 (D^^^ However, since the driver who received alarm of 

^it^tc y^v^ ^^^it^ ^^^W alarm unit 45 by then can take required safety 

i: 't^(DWr^<D^i^^W:^^^ precaution, such as reducing speed, the moving 

^ i:/5^t±S5^2)/0^^. ^^T^f^^O^ vehicle can be prevented from falling into a 

fePi^^i^^t-Pfe^/^V^J: 9(-"f dangerous state. 

tt^tHi^^o Moreover, charging voltage of 

^C(D%MM}±\i. ii^^fcM accumulation-of-electricity element C is made 

i^^M^ti6MJ±X^M into high voltage from voltage usually 

^i±(c LXh^(DX\ ^ti^^^ impressed to buffer 1 by the way. 

1}W^tiX^ML^<:>tc^'Chs Therefore, as well as 1st Embodiment after 

^ 1 (DMMl^MtW\^. WMWi impressing it and having discharged, electrode 

X WL'&fj(D adhesion phenomenon can remain forcefully 

iST^SSibi'S ^ ;6^ttS5l56o and decline of damping force can be prevented. 

[0 0 6 4] [0064] 

(2-4) y( ^=:^yiya:y^^ (2-4) 

9 ^iry Lfc^ When ignition switch 39 is turned off 

r (D^(DW]\^h. % 1 (D'^W^^ Operation at this time is the same as case of 1st 

M(Om^tm^Xh^o BP"^. Embodiment. 

l^y^-< y'f' Z 3(4:^7$ That is, main switch 33 is turned off, generation 

M«iE(D^figf4#Jh$tL of DC voltage stops. 
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Moreover, false failure signal is generated from 
false failure signal generator 43, switch (switch 
by the side of auxiliary line) of line selector 41 is 
performed, remaining discharges charge which 
is to buffer 1 for accumulation-of-electricity 
element C, it is made to prepare for operation 
next time. 

Electrode adhesion of dispersed particle 
produced according to this discharge will 
eradicate soon next time, if voltage from the 
main lines begins to be impressed alternately 
with positive and/or negative at the time of 
operation. 


[0 0 6 5] 

m^^. 3 6 A«DC/AC^ 

yy^—^. 3 7 Aith'y^'^. 

3 8 Af±SflfElHlif&, 5 1 lima 

mf±m\^^nm. 5 2 itmm^s 
5 3iimtimm^x-h^o m4 

(D i^(Dmmf^iim3) 


[0065] 

(3rd Embodiment) 

FIG. 12 is a figure which shows 3rd 
Embodiment. 

Code corresponds to thing of FIG. 4, 30A is 
polarity type DC-voltage generator circuit, 35A 
is internal command voltage-transduction 
circuit, 36A is DC/AC inverter, 37A is trans, 38A 
is rectifier circuit, 51 is applied-voltage polarity 
retainer, 52 is delay device, 53 is output 
regulator. 

Since thing of the same code as FIG. 4 is 
similar, explanation is omitted. 
However. intemal composition of 
charge-and-discharge device 47 for auxiliary 
power is different from thing (among those, 
section composition FIG. 3) in FIG. 4. 
However, it is demonstrated later (in FIG. 6). 


[0 0 6 6] [0066] 

^3(DMMJf^Mhs ^W^l^ 3rd Embodiment also switches the polarity of 
(7)R]^)Pftj±(Z)@tt^x M^^J:^ applied voltage to buffer 1 alternately at proper 
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^(C3^S{c^«9^;tS<t 5{CL stage. 

tch<DX'h^t^s^t£^W0.l(i^ However, main characteristics are having used 

IE#I4, '^®'\t(DMf±^^^'t polarity type DC-voltage generator-circuit 30A 

^MWst LXW\^^WW^MW.J± as a power source which generates positive 

3 0 A^rffl V^yb w <?r T* polarity and negative polarity voltage. 

hi>o W\U^^\S.W.MEE^^^ Polarity type DC-voltage generator-circuit 30A is 

g&3 0Afi^ MM^^yhtL marketed as a power supply unit, it is 

Trt5flS$tb.4^^0>b<7)r*fe«9. well-known. 

l§I:^t"S^P<^ F^lfPJt^SJE^ It comprises internal command 

^[Hlg§ 3 5A, DC/AC-Y>' voltage-transduction circuit 35A, DC/AC inverter 

y<~^ 3 6 A, h ^ l^:^ 3 7 A, 36A, trans 37A, rectifier-circuit 38A, and output 

MM^^ 3 8 AioXXJ^{ii:^MM regulator 53 so that it may illustrate. 

^5 St^hMf^^tiX^'^^o Voltage request signal (or auxiliary power 

5PJI^Si±^^lHllJ&3 5 Afcfl charging signal) which internal command 

'^'t^MBo^^it^ (feSV^Ii voltage-transduction circuit 35A is commanded 

^^WM%Mim-^) fix is made into signal which also indicates polarity 

^^"t ^ ^i^T^-t while it indicates size of voltage which requires 

Si:*(-®l'*^*>a^-rSf&-i- generating. 

ir^tiTV^So DC/AC-f:/ DC/AC inverter 36A, trans 37A, and 

3 6 A, h ^^z;^ 3 7 A, rectifier-circuit 38A have positive and two 

S»i£(Hlg&3 8 Atl.^tb^ti^IE, negative circuit arrangement (circuit "by the 

A 2 ^^(DM^^f^ ( r+tijj (D side of circuit "by the side of -"), respectively. 

tugs, r-{|ijj (DlH]g&) S-^LT both are used suitably, 

Wl^i^^M'MMF^^ti^o Output regulator 53 switches two output from 

tatlM^^ 5 3 fi. M^SmSS 3 rectifier-circuit 38A, or it adjusts offsetting each 

8 At>h(D2 7^^(D fcti;^ W other etc., it is considered as voltage eventually 

<9^;tfc*9fc6V>{4+a3^-r^^ required. 

[0 0 6 7] [0067] 

^MM!±^'\^i^W^ 5 1 fi, Applied-voltage polarity retainer 51 analyzes 

y h^ — v 3 It^hiH^ti^W. voltage request signal taken out from controller 

EE^>Jc{f UX^ ^ 31, polarity currently indicated is examined, and 

tL'CV^^^tt$rli'<, it is maintained until polarity is reversed next. 

ic^'l^t^R^^ti^i^X^W't' Applied-voltage polarity retainer 51 emits polar 
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change-over signal towards 

charge-and-discharge device 47 for auxiliary 
power. 

However, the signal is delayed only 
predetermined time by delay device 52, 
furthermore, it is sent to charge-and-discharge 
device 47 for auxiliary power passing through 
polar change-over signal-control device 50. 
The above-mentioned predetermined time is set 
as the same length as necessary time, after 
voltage request signal commands from 
controller 31 in internal command 
voltage-transduction circuit 35 before the 
voltage appears in output side of polarity type 
DC-voltage generator-circuit 30A. 

[0068] 

FIG 6 is a figure which shows composition of 
charge-and-discharge device 47 for auxiliary 
power in 3rd Embodiment. 
Code corresponds to thing of FIG 3, 47-2 is 
polar change-over switch. 
Charge-and-discharge device 47 for auxiliary 
power in this case is considered as composition 
which takes out charging voltage of 
accumulation-of-electricity element C at 
auxiliary line through polar change-over switch 
47-2 and power-supply switch 47-1 to this order. 
Power-supply switch 47-1 is the same as thing 
of FIG 3. 


[0 0 6 9] [0069] 

#14^^:^^ 7 - 2fi. Polar change-over switch 47-2 is switched to 

RliD^idE#l4i^^^ 5 It^h^M connection state of continuous line or dotted 

^fl5 2, fM'&W^it^-MW^ line by polar change-over signal sent from 

5 0 ^STi^<QixT5^5®l4^ applied-voltage polarity retainer 51 passing 
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^it^Ci ct *9 . H;^^ ytti^^ through delay device 52 and polar change-over 

^ ^x- btb6o signal-control device 50. 

:y^4 7 — 2 When changing polar change-over switch 47-2 

^^^^^^^^(vi into connection state of continuous line, 

a-s WMM^C(D%MM}±it^ charging voltage of accumulation-of-electricity 

(7)^*(7)^itt-C^*9 ttj^tbs ^ element C is taken out by polarity as it is. if it 

<t i^ffitt changes into connection state of dotted line, it 

LT^ *9 J±J $ ti^o will be made reversed polarity and will be taken 

out. 

[0 0 7 01 [0070] 

WM.^^C(D%Mii^ ^^^y Charging of accumulation-of-electricity element 

i/ bV:^^ yfi ^1)^ir"y^X^ Cis started by auxiliary power charging signal 

td^\zM^W^3t%M%%^^ taken out from auxiliary power charging signal 

^ ^t^h^^^^^^MM^t"^ generator 44, when ignition switch 39 is 

\t%\z.i.^XWb^^^t^. M switched on. 

^W^%%!m^t^t\'%^'^W£ However, voltage polarity which auxiliary power 

^^[Hlg§3 5 icJ|^"f"SIIEE^ charging signal indicates in internal command 
'I4fi— voltage-transduction circuit 35 is one polarity (in 

lE@tt <J:LTV^6o 1116^7) ^ V the case of this invention, it is supposed that it is 

ir~ KDi , D2 (^rp]##RP.o) positive polarity.). 

T*fc>5o t^&oT. -t^D^Stt^D^ It refers to the diode Di,D2 direction of FIG 6. 

J±t^35S$ixTV^So UtJ^Ux Therefore, it charges with the polar voltage. 

W^.^^1)^%^\^fzM\zMMM However, polarity currently impressed to buffer 

1 {cPflJp^tbTV^fc^ttfi^ ^ 1 when power-source failure occurred is not 

C (r>%%MS^(OW^ t IrI necessarily the same as the polarity of charging 

C^fiPSfj/^v^o ^^X. voltage of accumulation-of-electricity element 

ffi^5^®t^4 7 t^hWi^l.'i^^ Then, in order to make it the polarity and the 

ct 9lci~5fcfe^ ^^^^7s^ same polarity and to enable it to supply from 

y'f A 1 — 2X(D^^^X.ti^^i: charge-and-discharge device 47 for auxiliary 

t>f\j^ {^(DW\{^(0%^M\^. power, switch by polar change-over switch 47-2 

T'Cili^^o)© is performed (detail of the operation is given 

below). 

[0 0 7 1] [0071] 
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^{C, mi 2 (Dl;^^itt»fL{$:f ij Next, order is demonstrated for operation of 

^BW^MWMW:(Dm'^^. m electroviscous-fluid utilization buffer power 

^iiori5i.PJ-f 5o supply device of FIG 12 later on. 

(3- 1) ^^^>V3 >';^^ (3-1) 

^ 3 9 Lfc^ When ignition switch 39 is switched on 

r l^4(D%^^ Operation at this time is nearly identical to 

^Mi^^\l^MWi^WMMW:(DW} operation of electroviscous-fluid utilization 

i^t^WiCVh^o MftjMM5fe buffer power supply device of Fia 4. 

^jf-^tCct^^ ^M^^WMM By auxiliary power charging signal, while 

J±^^^^3 0 A(Dtii:hMf)''h positive polarity maximum voltage is outputted 

IE#l4:^::'^IIEE;6^ttS;^$tL5 i: from output side of polarity type DC-voltage 

^(C, W^MW.F^%WcM^ 4: 7 generator-circuit 30A, power-supply switch 47-1 

\^(D^^M^4 yJ'A 7 — 1 1^,^ in charge-and-discharge device 47 for auxiliary 

M\\^^^^x.hti^o power is switched to dotted-line side, 

ct 'J ^ :yf-4 7 - Thereby, regardless of state of polar 

2 05|^ffifcfi|g#y^ < , change-over switch 47-2, high voltage charges 

^C^±iftSjE{c^M^i^6o accumulation-of-electricity element C. 

[0 0 7 2] [0072] 

( 3 - 2 ) >r ^> 3 >';^^ (3-2) 

y=f-3 9:ty"^W(D%M^T^ After the finalization of charging of time of 

m 2 (DmMMm(Dm^ t ignition switch 39 ON 

yW^^-i y'f'A 1 — 1 , Line change-over switch 41-1 and power-supply 

IpM^-^ ly'f- 4 7 - ^ti switch 47-1 are returned to the original state 

(^^^(DW^^M) (change-over state of continuous line) like case 

{^iM^tiSo ^(D^\i^ 3>'h of 2nd Embodiment, respectively, 

p— ^ 3 1 ;0^?>(7)^JEM3ft{t-^ After this, size and polar voltage which were 

{:i ct *9 Jh:^ ^ titc:k # $ 4o i t/ indicated by voltage request signal from 

1il4cDfl;|±;55, controller 31 are generated by polarity type 

i±^^|H)^3 0 AX^^f^^ti. DC-voltage generator-circuit 30A, line selector 

y l^W^^ 4 1 liZWi^ ^ th. 41 is supplied, it is impressed by buffer 1 . 

WiMMli^^M^ti^o M^tt Voltage from polarity type DC-voltage 

^UiS^M}±^^\b}^3 0 At>h generator-circuit 30A is suitably switched to 

(DMl±l(i. M'mJE^ (c^ «9 ^x. positive and/or negative. 

hti^<D'X:^ ®^3f6tt^fls:(7)^ Therefore, electrode adhesion of dispersed 

ffc^-f - (D ®^ @ ^ {SH^ ^ tb particle of electroviscous fluid is reduced. 
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it^-M'im 5 0 mmMmin 
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[0073] 

Applied-voltage polarity retainer 51 analyzes 
voltage request signal from controller 31, 
polarity currently indicated is examined and 
polar change-over signal is sent to 
charge-and-discharge device 47 for auxiliary 
power passing through delay device 52 and 
polar change-over signal-control device 50 (in 
addition, polar change-over signal-control 
device 50 passes polar change-over signal from 
delay device 52 as it is, while power-source 
failure signal is not input). 
Supposing polar change-over signal is what 
tells that output voltage of polarity type 
DC-voltage generator-circuit 30A is positive 
polarity. 

On the contrary, if it tells that output voltage of 
polarity type DC-voltage generator-circuit 30A is 
negative polarity, polar change-over switch 47-2 
will be switched so that it may become negative 
polarity [ voltage taken out on auxiliary line ] (it 
changes into connection state of dotted line of 
FIG. 6). 


[0 0 7 4] [0074] 

±iaco i 9 7*cf®ttS-a <^/c feco When saying that power-source failure occurred 

^ ^ ^;ifl> \'''^%Ms^%t^% if compelled and line selector 41 is switched to 

^LTy-Y ^^^^4 1 auxiliary line, switch for the above polar 

^ >" 9 ^x. ti/fc }i\^o adjustment is perfonned in order to impress the 
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[0 0 7 5] [0075] 

(3-3) milSWNp (3-3) 

f^2(DMMJf^Mt^W^ WM^ At the time of power-source failure 

^^tB§5 4 2 t'^hOMW.W^i'B Power-source failure signal from power-source 

1^#^4 5, y^ fault-detection device 42 is sent to alarm unit 

^4 1, @tt^M-^S^Jt^^5 45, line selector 41, and polar change-over 

0 {C3^ ^ttSo y^^^4: signal-control device 50 like 2nd Embodiment. 

1 fiMltf ^ ^ yM (m 2 C7),«^^ Line selector 41 is switched to auxiliary line side 
(DM) ^c^*9^x.e>tl^ #14^ (dotted-line side of FIG. 2), polar change-over 
^{f-^fiJ^MJ^ 5 0 nmMs-^^M signal-control device 50 latches polar 
m(0®^^^iB-^ ^y yf'^ change-over signal before power-source failure. 

^^WM.^%WiW.^^7ti Polar change-over switch 47-2 in 

(DW&.^^^^ y^4 7 — 2 charge-and-discharge device 47 for auxiliary 

{4. ^(OW^'^Wm^X^^^ power is switched by the polar change-over- 

x.t>i^^ ^WM1'C(D%%W± signal, charging voltage of 

fl^ ^fh^X^y^ yX^M^ accumulation-of-electricity element C is made 

fiX\^f:L(D C®'!^^'^ $ into the same polarity as being impressed with 

^^y^ yi{Z.^ ^ m^ti^ the main lines till then, it is taken out by auxiliary 

MUMli^^lJU^ti^o ^(Dfc line, it is impressed by buffer 1 . 

fe. i^^:h(DMMA^^2t^ti^ Therefore, while preventing rapid decrease of 

^^{cix ^W.M^C<DW.!£t^Wc damping force, also after voltage of 

ML^^fc^Xhs "^Wc^^O accumulation-of-electricity element C has 

fl;H@V^^(cJ; <9^%;^^i% discharged, damping force can be maintained 

i^^'frS i: ;i5ttl5t5So according to electrode adhesion phenomenon 

of dispersed particle. 

[0 0 7 6] [0076] 

(3 - 4 ) 4 i^^^^yi^B y^^ (3-4) 

^=^-3 9 ^:ty tfcH# When ignition switch 39 is turned off 

:i(Df^(DW}i^h. ^ 2 (D^MM Operation at this time is the same as case of 

M<Dm'^tm^Xh^o 2nd Embodiment, 
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[0077] 


[ADVANTAGE OF THE INVENTION] 

As stated above, according to 
electroviscous-fluid utilization buffer power 
supply device of this invention, there are the 
following effects. 

(Effect of the invention of Claim 1 . 2) 

While battery which is power source which 

generates applied voltage to buffer is normal, 

voltage according to voltage request signal from 

controller is generated, and it is impressed by 

buffer. 

However, rapid decrease of damping force can 
be prevented until accumulation-of-electricity 
element finishes discharging, since wiring 
connection is switched and it was made to 
impress high voltage from 

accumulation-of-electricity element of 
power-source failure management section, 
when battery failed. 

And driver can take between them required 
safety precaution, it can avoid that vehicles 
lapse into dangerous state. 
Moreover, after accumulation-of-electricity 
element finishes discharging, since it is after 
high voltage Is impressed, electrode adhesion 
phenomenon of dispersed particle of 
electroviscous fluid cannot lose easily, but 
damping force which is a certain grade can still 
be maintained, safety improves. 


[0 0 7 8] 
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(Effect of the invention of Claim 3-6) 

With electaroviscous-fluid utilization buffer power 
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3!iI>^^^{C^S{vi-^ «9 ^x.T supply device which switches the polarity of 

applied voltage to buffer alternately at proper 

WMm^h^Xii. mWMmW. stage 

BU(^^®^(^ffliP^tbTV^/c@ Means to grasp polarity impressed to buffer just 

'l4^JES-f^5 ¥^ t> WM^tk^M before power-source failure are also provided in 

*Ofl35{^^{tTio^. WMW^^ power-source failure management section, and 

W^W^ndi^MW^l^^M it is at the time of power-source failure, rapid 

^tiX\^''fc(DtW\C^^(DM& decrease of damping force can be prevented 

W.WM^Miih^t)^h^1l\i't efficiently, without negating effect by voltage 

5 J: 9 Lfz(D'T:. ^fi^ trfd currently impressed by then, since it was made 

RlSO^tLTi/^/c^i±{Cct Sf^ffl to impress the same polar voltage as being 

^Irfh^M't^ tt^:< ^ WM:h<D impressed by buffer just before failure from 

MML^^^^ < S^it-^S ^Ltt"^ power-source failure management section. 

ttSJ^So •?:ti(Cct*9x Yy^^^ Thereby, driver can take safety precaution and it 

— ^Mt^iu. can avoid that vehicles lapse into dangerous 

mi:^km\z.i^^^t^mmrrh state. 

:i <t;i5tB5l56o ^f^^ Moreover, after accumulation-of-electricity 

;6^Sfc^L)ll^:>oyc:^tt. i^®;BE element finishes discharging, since it is after 

/5^^^JP^tLfc^/£(7)T*S^3^frt4 high voltage is impressed, electrode adhesion 

;^^(7)^>t5:^^oS^l@^3^^ phenomenon of dispersed particle of 

t^fSit^f^t^^i^^'^t'f^ '^^^^ electroviscous fluid cannot lose easily, but 

LTIi^^-fr damping force which is a certain grade can still 

S ^ <t ;5^J±15l5. ^:^tt;4^[p]±i" be maintained, safety improves. 

[ m^(Dm^^fimn l [brief description of the drawings] 


[121 U [Fiai] 

\ (DW^&'BM^tt^ Figure which shows 1st Embodiment of this 

-fin invention 

[[212 1 [FIG 2] 

Wf 1 (0'MWi^%X(Dy ^ yW Figure which shows composition of line selector 

^^omf^^TT^i'^ in 1st Embodiment 
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Hi, ^2(DMW.^^MX'(D^ Figure which shows composition of 

^MM^^McM^(DM!a!i.%:^ir charge-and-discharge device for auxiliary 

m power in 1st,2nd Embodiment 

[@4] [FIG. 4] 

^^^M<Df^2(DMMMWi^^ Figure which shows 2nd Embodiment of this 

Invention 

111151 [FIG. 5] 

^'l4f!}^^<^#^Sr^"f |2I Figure which shows composition of polar 

selector 

[1161 [FIG 6] 

^ 3 (DMMMWi^ioii-f Figure which shows composition of 

WMI^^iic1i^(OM!jli^7r:irM charge-and-discharge device for auxiliary 

power in 3rd Embodiment 


[11171 


[FIG 71 

Figure which shows 
electroviscous-fluid utilization 


buffer 


of 


[nisi 


[FIG 8] 

191 Figure which shows conventional 
electroviscous-fluid utilization buffer power 
supply device 


[IDS] [FIG 9] 

^MWM^M'^0^^(DiB-^r Figure which formerly shows signal of each part 
XXJ^M!S.(0^it^7r^i~Wi in power supply device, and change of voltage 


1 0 1 [FIG 10] 

M^B'^ilMW-M^(DMW^(D Figure which shows the damping-force 

S;^#'l4^;^'t"[ll characteristics of buffer of electroviscous-fluid 

utilization 
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Figure which shows signal you are made to 
produce in relation to ignition switch output 
signal 

[FI& 12] 

Figure which shows 3rd Embodiment of this 
invention 


AC-l-m-^^. 5A-±^ 

y^. 1 o-mm^n. 1 1 
-^>y >'^'±^. 1 2-%mm 

fm.. 1 3-t°;^ h^'. 1 A - 

1 6-'>y 1 7-y 

if— 1 8--V'— /Vtt. 19 
•• jlii?U 2 O -^aiy^^VV' 
•f. 2 l-jgaSS. 3 0 -ilLiiifE 

3 l-:3 

>hP— 7, 3 2--y<yy'3 . 
3 3-p<^>';^^ 3 4- - 

mi±»[filli§. 3 6 -DC/A 

w^-^. 3 7 " h7:/;==>. 

3 3 9-^^/^ 

^^5'7^y.4 i-y^ym^^. 


[DESCRIPTION OF SYMBOLS] 

1... buffer and 2... piston rod and 3... sealant 
and 4A... up housing, 4B... Central part housing, 
4C... Lower housing, 4 C-1... Attachment 
section, 5A... Up electrode-holder section, 58... 
Lower electrode-holder section, 6... Electrode 
cylindrical, 7... communicating hole and 8... 
electrode terminal part and 9... cylinder and 
10... electrode terminal part, 11... cylinder top 
chamber and 12... interval for control, and 13... 
piston, 14... communication path and 15... 
check valve and 16... bottom chamber of 
cylinder, 17... reservoir and 18... sealant and 
19... communicating hole and 20... check valve, 
21... communication path and 30... DC-voltage 
generakir circuit and 30A... polarity type 
DC-voltage generator circuit, 31 ... controller and 
32... battery and 33... main switch, 34... 
regulator and 35... internal command 
voltage-transduction circuit and 36... DC/AC 
inverter, 37... trans and 38... rectifier circuit and 
39... ignition switch, 40... auxiliary battery and 
41... line selector and 41-1... line change-over 
switch, 41-2... Polar change-over switch, 42... 
Power-source fault-detection device, 43... False 
failure signal generator, 44... auxiliary power 
charging signal generator and 45... alarm unit 
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and 46... OR circuit, 47... charge-and-discharge 
device for auxiliary power, and 47-1... 
power-supply switch and 47-2... polar 
change-over switch and 48... power-source 
failure management section and 49... polar 
selector and 50... polar change-over 
signal-control device and 51... applied-voltage 
polarity retainer and 52... delay device and 53... 
output regulator 


[FIG 11 



1-buffer 

30- DC-voltage generator circuit 

31 - controller 

31 - > voltage request signal-> 35 

32- battery 

33- main switch 
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34-regulator 

Core command voltage exchange circuit of 35- 

36-DC/AC inverter 

374rans 

38-rectifier circuit 
38-main line- 41 

38- Charging line- 47 

39- ignition switch 
4Q-auxiliary battery 

41 - line selector 

41 - Auxiliary line- 47 

42- power-sources fault-detection device 

43- false failure signal generator 

44- auxiliary power charging signal generator 
44 - > auxiliary power charging signal->47 
46-OR circuit 

Charge-and-discharge device for 47-auxiliary power 
48-power-sources failures management sections 
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[FIG. 2] 


Line selector 
main lines 
Output line 
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[FIG. 3] 


47 47-1 


02 


■ « T i oir 


Charge-and-discharge device for 47-auxiliary power 
47-1 power-supply switch 
Charging line 
Auxiliary line 

Auxiliary power charging signal 
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[FIG. 4] 
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31^ y a-^ 


"53" 


rh_ Jj rtU nl—l LJ lli 


50 



FIG. 4 
1-buffer 

30- Direct_flow 

31 - controller 

31 - > polarity change-over slgnal->50 
31 - > voltage request signal->35 

32- battery 

33- main switch 

34- regulator 

Core command voltage-transduction circuit of 35- 

36- DC/AC inverter 

37- trans 

38- reclifier circuit 
38 — Main line — 41 

38 — Charging line — 47 
38-power-sources line 

40- auxiliary battery 

41 - line selector 

41 — Auxiliary line — 47 

42- power-sources fault-detection device 

42 — Power-source failure signal — 46 
Likeness failure signal generator of 43-matters 
44-auxiliary power charging signal generator 
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46-OR circuit 

46 — power-source failure signal — 41 
Charge-and-discharge device for 47-auxiliary power 

48- power-sources failures management sections 

49- polarity selector 

50- polarity change-over signal-control device 
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".49 


•494:1"" 


Polar change-over signal 

49 polarity selector 

49-1 polarity change-over switch 

Line selector 
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47-1 
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47 Charge-and-discharge device for auxiliary power 

47 -1- power-supply switch 

47 -2- polarity change-over switch 

Charging line 

Auxiliary line 

Polar change-over signal 

Auxiliary power charging signal 
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32 
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1 -buffer 

30- DC-voltage generator circuit 

31 - controller 

31 — voltage request — 35 

32- battery 
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33- main switch 

34- regulator 

Core command voltage-transduction circuit of 35- 

36- DC/AC inverter 

37- trans 

38- rectifier circuit 

39- ignition switch 
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Vertical axes: 


Voltage request signal 
Buffer applied voltage 
Horizontal axes: Time 
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1: Buffer 

2: Piston rod 

3: Sealant 

4A: Up housing 

4B: Central part housing 

4C: Lower housing 

4C-1 : Attachment section 

5A: Up electrode-holder section 

58: Lower electrode-holder section 

6: Electrode cylinder 

7: Communicating hole 

8: Electrode terminal part 

9: Cylinder 

10: Electrode terminal part 
10-1: Contactor 
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11 : Cylinder top chamber 
12: Interval for control 
13: Piston 

14: Communication path 

15: Check valve 

16: Bottom chamber of cylinder 

17: Reservoir 

17-1: Gas chamber 

18: Sealant 

19: Communicating hole 

20: Check valve 

21: Communication path 
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vertical axis: Damping force 
a2: electrical-field impression time 
a1: radio open time 

(Shrinkage side) - > Piston speed (elongation side) 
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Standup Falling 
Ignition switch output signal 
False failure signal 
Auxiliary power charging signal 
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1: Buffer 

30A: Polarity type DC-voltage generator circuit 
31: Controller 

31 — Voltage request signal — 35A 
32: Battery 
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33: Main switch 
34: Regulator 

35A: Internal command voltage-transduction circuit 

36 ADC/AC inverter: + side - side 

37A trans: + side - side 

38A rectifier circuit: + side - side 

39: Ignition switch 

40: Auxiliary battery 

41: Line selector 

42: Power-source fault-detection device 
42 — Power-source failure signal— 46 
43: False failure signal generator 
44: Auxiliary power charging signal generator 
44 - Auxiliary power charging signal — 47 
46: OR circuit 

46 — Power-source failure signal— 41 

47: Charge-and-discharge device for auxiliary power 

48: Power-source failure management section 

50: Polar change-over signal-control device 

50 — Polar change-over signal — 47 

51 : Applied-voltage polarity retainer 

52: Delay device 

53: Output regulator 

53 — Main line — 41 

53 — Charging line — 47 

53: Output regulator 
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DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Denwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of Tlie Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) 

"WWW.DERWENT.CO.jp" (Japanese) 


11/6/2003 


70/70 


(C) DERWENT 


